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* Preface
The Hantford Site was created in 1943 with the Intent of ending World War 11. Operations to make the
raw materials for nuclear weapons continued until the late 1980s. The waste remaining fromn those

S operations is a potential threat to the Columbia River. Cleanup of Hanford and its environmental
contamination began in 1989. The progress to date has been Supported by a dialogue among Hanford's
regulators, Tribal representatives, diverse stakeholders, and public interest groups. Completing Hanford
cleanup will require several more decades and the sustained investment of significant public resources.
Those public resources must compete with many other national priorities. Completion of cleanup Will
require a sustained, open, and informed dialogue amrong Hantford's many interest groups. This document
is intended to enhance that dialogue.

When faced with any single cleanup decision, Hantford's stakeholders have long, desired a broader view of
how that one decision fits with other Hanford cleanup decisions. It is in response to those desires that the
U.S. Department of Energy (DOE) has prepared this document. In doing so, DOE hopes to make the long
and complex task of cleaning uIP the Hanford Site mnore understandable to all interested parties. Through
improved understanding, more effective involvement in cleanup decisions will result.

This document provides a comprehensive ovcrview of Hanford cleanup. Cleanup requires many dozens
of individual decisions. This documnent shows how single decisions lead to completion of cleanup for the

* site as a whole, i.e., ( I) it describes the challenges facing cleanup, (2) it describes the approaches for
making decisions for the three major components of cleanup, and (3) it describes the actions needed to
move from cleanup to post-cleanup activities.

This framnework document defines the main components of cleanup. The River Corridor and Central
Plateau represent the two main geographic areas of cleanup work. Thle River Corridor includes the
former fuel fabrication and reactor operations areas. This region is adjacent to the Columbia River and
cleanup must deal with the threats to that valuable resource. The Central Plateau includes the former fuel
processing facilities and numnerous waste disposal facilities. Included within the Central Plateau area of
the Hanford Site is Hantford's most significant challenge - Tank Waste cleanup. Thus, this framework
describes the three main components of cleanup - River Corridor, Central Plateau, and Tank Waste. Each
of these components of cleanup is in itself a complex and challenging task requiring many years and
billions of dollars to complete.

This document guides the reader to other information that will aid in learning about Hanford cleanup. It
does not make regulatory decisions nor does it provide any budgetary information. Many separate,S formal regulatory decisions must still be made.

In August 2009, DOE released a draft of this documnent for public review and comment. The comment
period was 90 days in length. DOE received comments fromn a diverse set of organizations, Tribal
Nations, and individuals. This feedback was used to improve and update this document. The specific
comments received and DOE's responses to those comments can be found on the Hanford web site at
http://hanford.gov/page.cfi-/OfficiaDocumcnts. DOE recognizes that this cleanup framework will

S evolve as eleanup progress Occurs and as input from interested parties is received. DOE continues to seek
Your feedback on this Completion Framewtork and how it can better inform interested parties on matters

5 related to Hanford cleanup. Refer to information inside the back cover for details about other DOE
information resources pertaining to Hanford Site cleanup. DOE continues to seek your feedback on the
Completion Framework and how it can better inform interested parties on matters related to Hanford

S cleanup (please send comments to CleanupFramework((trl.gov).
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* Summary

Cleanup of thc Hanford Site is a complex and challenging undertaking. This document provides a
comprehensive overview for completing Hanford's cleanup including the transition to post-cleanup
activities. This framework dcscribes three major components of cleanup - River Corridor, Central
Plateau, and Tank Waste. It provides the context for individual cleanup actions by describing the key
challenges and approaches for the decisions needed to complete cleanup.

The U.S. Department of Energy (DOE), as regulated by the U.S. Environmental Protection Agency (EPA)
and Washington State Departiment of Ecology (Ecology), is implementing a strategy to achieve final
cleanup decisions for the River Corridor portion of the Hanford Site. The DOE Richland Operations
Office (RL) and DOE Office of River Protection (ORP) have prepared this documnent to describe that
strategy and to begin developing the approach for making cleanup decisions for the remainder of the
Hanford Site.

While it is important to understand what this overview documnent is, it Is just as important to understand
what it is not. This document does not make or replace any regulatory decision nor is it a Comiprehensive
Environmnental Response, Compensation, and Liability, Act (CERCLA) or Resource Conserv~ation and

0 Recoveryi Act (RCRA) document. This document does not substitute for, nor preempt, the regulatory
decision processes as set forth in the Han/brd Federal Facility Agreement and Consent Order (Ecology et
a]. 1989), also known as the Tni-Party Agreement, and applicable laws, regulations, and other legal
requirements. DOE's intent is that this document will facilitate dialogue among the Tni-Parties and with

0 Hanford's diverse interest groups, including Tribal Nations, State of Oregon, Hanford Advisory Board,
Natural Resource Trustees, and the public. Future cleanup decisions will be enhanced by an improved
understanding of the challenges facing cleanup and a common understanding of the goals and approaches
for cleanup completion.

The overarching goals for cleanup are stated in Figure S- 1. These goals embody more than 20 years of
dialogue among the Tni-Party Agencies, Tribal Nations, State of Oregon, stakeholders, and the public.
They carry forward key values captured in forums such as the Hanford Future Site Uses Working Group,

Tank Waste Task Force, Hanford Summits, and Hanford Advisory Board Exposure Scenario Workshops,
* as well as more than 200 advice letters issued by the Hanford Advisory Board
* (http://www.hianford.gov/page.cfm/hab). These goals help guide all aspects of Hanford Site cleanup.

Cleanup activities at various areas of the site support the achievement of one or more of these goals.
These goals help set priorities to apply resources and sequence cleanup efforts for the greatest benefit.

These goals reflect DOE's recognition that the Columbia River is a critical resource for the people and
ecology of the Pacific Northwest. The 50-mnile stretch of the river known as the Hanford Reach is the last
free flowing section of the river in the U.S. As one of the largest rivers in North America, its waters
support a multitude of uses that are vital to the economic and environmental well being of the region and
it is particularly important in sustaining the culture of Native Americans. Cleanup actions must protect
this river.

Hanford Site Cleanup Completion Framework v
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Goals for Cleanup
Goal 1: Protect the Columbia River.0

Goal 2: Restore grou1.ndwater to its beneficial UseC to pr1otect huLman hecalth, the environment, and the
Colum11bia River.

Goal 3: Cleanl up River Corridor Waste Sites anld facilities to:

" Protect groundw~ater and theC CoIlumbia River.

" Shrink the activeC cIlnp f'ootprint to the Cenltr-al PlateauI.

* Su~pport anticipated future- lanld uIses.

Goal 4: Clean uip (Cntral Plateau- waste sites, tank farms, and faeilities to:.

* Protect gyroLundwater.

" Minimize the footprint of areas requiinlng-term w01--11aste managemencit activities.

" Support anticipated fuLture land uIses.

Goal 5: Safely manace and transfer leg-acy materials scheduled for Of'l-Site disposition1 HicIluing0
Special nuICcar material (Iincluding(, pILluoium1), spent nuICcar fueil, transuranic waste, and
immobilized high-level Waste.

Coal 6: Consolidate Wvaste treatment, storage, aind disposal operations onl the Central Plateaul.

Goal 7: Develop and implemen1C~t institution1al control-0s and long-term stewvardship activ ities that pirotect
hum111an health, the environmen11C~t, and IlanlfOrd' s unlique cultural, historical and ecological
reCsourIces after cleanupIJ aIctivities areC com1pleted.

Figure S-1. Goals for Cleanup

TheI lnfod Ste leaup onsstsof hre mjor components: ( I) River Corridor, (2) Central Plateau.,

and (3) Tank W\aste (note that the Tank \Vaste component is contained w\ithin the geographic bounIdaries
of the Central PlateauI). Each component ofC]cMlnup IIn itself a complex and challengTing1 undertal in
IMvolvin~g mul-1t]il projects and contractors and requiring many years and bill ions of dollars to complete.

These components are showni in FigureC S-2.

Active Cleanup Footprint Reduction. FTiure S-3 I ilustrates the principal components of activec cleanuLp

footprint reduIction. The I lanford Reach NaTtional N1Mumet lands (--190 square miles) surrouind the
I lantord Site. These lands are primari ly managed to preservc natural and cultural resources. A poirtion of

the monumenlIC~t along1 the sou~th Shore of the Co0lumbia River is inc Ilided in cleanup of the River Conridor.

DOE expects to comp~lete cleanuLp of the other portions of the national monumenIC~t inI fiscal year 20) 11. The0

followving sections describe the components of active cleanuLp footprint reduIction that Will occur beyond
the footprint reduction dueC to the nationlal monumen11C~t: the River Corridor, Central Plateauf, and Tank
waste.

i Hnfod Ste lea~p ompetin Finiwor
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Washington

Hanfordr Reac.NainlMnmn

0A

(I]ive RiverCorido

LI anordRecNational Monument

UInner Area

* Figure S-2. Principal Components of Hanford's Cleanup Completion Framework: River Corridor,
Central Plateau, and Tank Waste (Note: River Corridor Cleanup includes the south shore
of the river that is part of the Hanford Reach National Monument.)
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the early 1990s. This urgency is due to the proximity of hundreds of waste sites to the Columbia River.
In addition, removal of the sludge from K West Basin, which is near the river, remains a high priority.
(Refer to Chapter 3 for details about River Corridor cleanup.)

This component of cleanup includes approximately 220 square miles of the Hanford Site as shown in0
Figure S-2. The River Corridor portion of the Hanford Site includes the 100 and 300 Areas along the
south shore of the Columbia River:

*The 100 Areas contains nine retired plutonium production reactors. These areas are also the
location of numerous support facilities and solid and liquid waste disposal sites that have
contaminated groundwater and soil.

viii Hanford Site Cleanup Completion Framework
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* The 300 Area, located north of the city of Richland, contains fuel fabrication facilities, nuclear
research and development facilities, and their associated solid and liquid waste disposal sites that
have contaminated groundwater and soil.

For purposes of this comnpletion framework and to ensture that cleanup actions address all threats to human
health and the environmental, the River Corridor includes the adjacent areas that extend from the 100
Areas and 300 Area to the Central Plateau.

For sites in the River Corridor, remnedial actions are expected to restore groundwater to drinking water
standards and to ensure that the aquatic life in the Columbia River is protected by achieving ambient
water quality standards in the river. It is intended that these objectives be achieved, unless technically
impracticable, within a reasonable time frame. In those instances where remedial action objectives are
not achievable in a reasonable time frame, or are determined to be technically impracticable, programs
will be implemented to contain the pIlume, prevent exposure to contaminated groundwater, and evaluate
further risk reduction opportunities as new technologies become available. River Corridor cleanup work
also removes potential sources of contaimnation, which are close to the Columbia River, to the Central
Plateau for final disposal. The intent is to shrink the footprint of active cleanup to within the 75-square-
mnile area of the Central Plateau by removing excess facilities and remediating waste sites. Cleanup
actions will Support anticipated future land uses consistent with the Hanford Reach National Monument,
where applicable, and the Han/iwdc Comnprehensive L7nd-Use Plan (DOE 1999).

The River Corridor has been divided into six geographic decision areas to achieve source and
groundwater remedy decisions. These decisions will provide comprehensive coverage for all areas within
the River Corridor and will incorporate ongoing interim action cleanup activities. Cleanup levels will be
achieved that support the anticipated land uses of conservation and preservation for most of this area and
industrial use for the 3100 Area. At the conclusion of cleanup actions, the federal govemnment will retain
owners hip of land in the River Corridor and will implement long-term stewardship activities to ensure
protection of human health and the environment.

Central Plateau Cleanup. The Central Plateau component of cleanup includes approximately 75 square
miles in the central portion of the Hanford Site as shown in Figure S-2. This comrponent includes the
Inner Area (-10 square miles) that contains the major nuclear fuel processing, waste management, and

* disposal facilities. This Inner Area is anticipated to be the final footprint of Hanford (see Figure S-3)), and
will be dedicated to long-term waste management and containment of residual contamination. The Outer
Area (.-65 square miles) is that portion of the Central Plateau outside the boundary of the Inner Area. The
Outer Area waste sites are being cleaned uIP to a level comparable to that achieved for River Corridor
waste sites. Cleanup of the Outer Area is planned to be completed in the 2015 to 2020 time period.
Completing cleanup of the Outer Area will shrink the footprint of active cleanup by an additional 65
square miles leaving Just the Inner Area remaining. (Refer to Chapter 4 for details about Central Plateau

* cleanup.)

Cleanup of the Central Plateau is a highly complex activity because of the large number of waste sites,
surplus facilities, active treatment and disposal facilities, and areas of deep soil contamination. Past
discharges of more than 450 billion gallons of liquid waste and cooling water to the soil have resulted in
about 60 square miles of contaminated groundwater. Today, somne plumes extend far beyond the plateau.
Containing and remediating these plumes remains a high priority. For areas of groundwater

Hanford Site Cleanup Completion Framework ix
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contamination II the Central Platcau.1 the goal is to restore the aq iii ter to aIexCV drinkingT water standaids.

Inl those instances where remedciation goals are not achievable in a reaisonable timec frame, programs~ wxill

be implemented to contain thle pIlumes, preCvent eXPOSure to containIated gr'IoundwI\aer, and evaluate

fuLrther risk reduIctIOn oppor-tunities as newN technologies become available. Nc ar-term actions will be

taken to control pIlume migrationl until reinediationl goals ai'e achieved.

At the completion of cleanuLp effort4s, reCsidual hazardous and radioactive contamination wvill remain, both

InI surIface disposal facil itics and inl subsurfheeaC media within portions of'the Central Plateau. It is [)OE'

intent to minimize the area requiring long-term institutional controls for '011cio Ot humanl health and

the environment. I Jowever, some areas of the Central Plateau. Will require long-term waste management

activities. For the fbOresecable fture~l'. it is expected that the inner Airea of'the plateau1- \\illI remain a \\ aste

management aiea.

The Central Plateaul cleanuLp strategV IincludeCs thle t'ollowing1 elemen~lts:

* ImIplemenC~t gr1oundwater treatment systems to contain contaminant plumeis with in the f'ootpmrint of
the Central Plateau. thereby protecting thle CoIlumbia Riv er.

* Implement gr11oundxv%\ater treatment syVstemIs to restore thle grloundxv ate r.

" Develop a (geographic cleanup strategy. anal0oous to the geogiraphic strategy for the River
Coirridor.

* Develop anidl apply deep \ adose zon trm'etnt technologies to protect thle grIoLIndx\\ater.

* Implement cleanup decisions that are prteCtive of hum1,11an health and the envlironmnrt and that
SLipport anticipated fu~tui'e lanld Use.

* Remedc~iate the ou~ter poirtion of the Central Plateau to further redluce the activxe cleanupIJ ftotp-it
of'the I Ian f'ord Site.

* Remrediate the Inner portion of'the plateauI to m111iiiz thle area recquiringll lon~g-term~ xvaste
management activities.

* Regu Llaly exaluate nexx anid imrproved cleanuLp tecimlog-ieS to ases thi potential to impi ox e
cleanuLp elffcctivcess and to alloxv for gre-ater footprint recLItionl.

Tank WNaste Cleanup. This component of'cleanuLp lies xv ithinl thle Central Plateaul and is onle of0

I-an f'ord' s most challenging legacies. The tank famrms contain approximately 53 millIion gallIons of'0

radioactive xvaste stored in 1 77 undem'groun-1-11d tanks. Sixty-seveni of'these tanks have Or are su~spected to

havec leaked uip to I million gallIons ot xx aste. Releases from some single-shell tank f'arms hav e reached

gTroundx1vater. [DOE expects these Impacts to increase inl the f'utum'e uleIss pirompt actions are taken.

Today, actions are being taken to slowv the movemnent of those contaminants. DOE is also containing and

m'coxerinel(- those contamlinants once theV mreach grfoundxvater. A key step in fixing this problem is to

retrieve as much xvaste frmom single-shell tanks as possible and~ put it Into dou~ble-shell tanks. Then, thle

xvaste mu1Lst be f'ed to the Waste Trecatmencrt Plant for processing aind placed Into solid glass x\vastc fomms.

The tasks of tank xvaste cleanuLp are to retrieve and treat f Ianfl'ord's tank wvaste and close or m'enediate the

tanlk farms xvithin the Inner Area of'the Central Plateau Area (see Figure S-2 ). Retrieval and treatment of

tank wvaste wvill remain the most impoi'tant and diffICult task Faicing completion of cleanlup for seveiral

x I Iant'ord Site Cleanup11 Completion Franie\x oi k
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decades to come. However, these efforts will protect the groundwater on the Central Plateau, thereby
* protecting the Columbia River.

The tank waste cleanup strategy includes the following elements:

0 Complete construction of the Waste Treatment Plant.

. Provide treatment capacity to enable mission completion.

0 Treat tank waste and retrieve tank waste at a rate that supports treatment capacity.

a Store tank waste safely until it is retrieved for treatment.

0 Safely store immobilized high-level waste pending Ultimate disposition.

00 Implement remedies that protect the groundwater and environment fromn past tank farm releases -

in conjunction with surrounding waste sites and groundwater operable units.

a Complete closure of tank farmrs in coordination with, and consistent with, the Centr~al Plateau
cleanup Completion strategy.

Long-Term Stewardship. Following the complet Ion Hanford Site cleanup actions, there will be disposal
facilities and other areas that will necessitate long-term management activities. DOE-RL has established
a Hanford Longy-Term Stewardship Program to ensure continued protectiveness of cleanup remedies, as
defined by CERCLA and RCRA cleanup decision documents, and to ensure protection of natural
resources, the environment, and human health. Long-term stewardship will include monitoring and

maintenance activities to ensure continued protecti venless.

DOE is committed to maintaining the protection of human health and the environment and to meeting its
long-termn, post-cleanup obligations in a safe and cost-effective manner. The completion of cleanup and
the transition to long-term stewardship are approaching. Therefore, cleanup actions are being considered
and taken to mitigate natural resource concerns and ensure long-term stewardship considerations are
incorporated into the cleanup decisions.

0afr ieCenpCrnlto rreokx
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* Acronyms

AEA Atomic Energy Act
*ALE Arid Lands Ecology (Reserve)

0CERCLA Comprehensive Environmental Response, Compensation, andi LiabilitY Act

*DOE U.S. Department of Energy
*DOE-RL U.S. Department of Energy, Richland Operations Office

DOE-OR-P U.S. Department of Energy, Office of River Protection

Ecology Washington State Department of Ecology
EIS environmental impact statement
EPA Environmental Protection Agency
ERDF Environmental Restoration Disposal Facility

*FTF Fast Flux Test Facility

NEPA National Environmental Policy Act
*NPL National Priorities List

*OSWER (EPA) Office of Solid Waste and Emergency Response

0PUREX Plutonium Uranium Extraction (Plant)

RCRA Resource Conservation and Reco veiy Act

*RCW Revised Code of Washington

*REDOX Reduction-Oxidation (Plant)

0USFWS U.S. Fish and Wildlife Service

*WAC Washington Administrative Code

WTP Waste Treatment and Immobilization Plant
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* 1.0 Introduction

0 Cleanup of the Hanford Site is a complex and challenging undertaking. This document provides a
comprehensive overview of Hanford cleanup. Cleanup requires many dozens of individual decisions.
This document shows how single decisions lead to completion of cleanup for the site as a whole, i.e., (1)
it describes the technical challenges facing cleanup, (2) it describes the approaches for making decisions
for three major components of cleanup, and (3) it describes the actions needed to move from cleanup to

* post-cleanup activities.

When faced with any single cleanup decision, Hanford's stakeholders have long desired a broader view of
how that one decision fits with other Hanford cleanup decisions. It is in response to those desires that the

* two Hanford Site cleanup offices - DOE's Richland Operations Office (DOE-RL) and DOE's Office of
River Protection (DOE-ORP) - have prepared this document. In doing so, DOE hopes to make the long
and complex task of cleaning up the Hanford Site more understandable to all interested parties. Through
improved understanding, more effective involvement in cleanup decisions will result.

* 1.1 Purpose of the Document

The purpose of this document' is to provide a comprehensive description for completing Hanford's
cleanup mission including the transition to post-cleanup activities. This document does not make or
replace any regulatoiy decisions. This framework defines the principal components of cleanup - River
Corridor, Central Plateau, and Tank Waste - and provides the context for individual cleanup actions by

* providing the approaches and key guiding principles for those decisions needed to complete Hanford
cleanup. This framework also defines the relationships among the principal Hanford cleanup
components, i.e., River Corridor, Central Plateau, and Tank Waste.

DOE, as regulated by the U.S. Environmental Protection Agency (EPA) and Washington State
Department of Ecology (Ecology), is implementing a strategy to achieve cleanup decisions for the River

* Corridor portion of the Hanford Site (DOE 2009a). The DOE Richland Operations Office (RL) and DOE
* Office of River Protection (ORP) have prepared this document to begin developing the approach to

complete the remainder of the cleanup mission.

0 This document guides the reader to other information that will aid in learning about cleanup decisions.
This document does not make regulatory decisions nor does it describe future budgets. However, it is
DOE's intent that this document will facilitate continued constructive dialogue with the Tni-Party
Agencies, Tribal Nations, State of Oregon, stakeholders and the public resulting in a common

understanding of the goals and approaches for cleanup completion. DOE recognizes that this document0 does not substitute for, nor preempt, the regulatory decision processes as set forth in the Hanford Federal
Facility Agreement and Consent Order (Ecology et al. 1989), also known as the Tni-Party Agreement, and
applicable laws, regulations, and other legal requirements.

This document replaces the River Corridor Cleanup Strategy (DOE 2002b) from September 2002. This document
also updates and replaces the Haq/brd Site End State Vision (DOE 2005) and meets the requirements of DOE
PolIicy 455. 1.
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1.2 Organization of the Document

The introduction defines the three principal components of H anford's cleanup mission and articulates the
over-arching goals that guLide cleanup. Section 2.0 provides background regarding Hanford's cleanup
mission, including the transition from a mission of plutonium~ production ( 1943 - 1 989) to thc mission of
waste management and environmental cleanup ( 1989 to present). Section 2.0 also provides backgiound0
information on land use plans, the regulatory framework for making cleanup decisions, andl the role of thL
Natural Resourees Injury Assessments. Sections 3.0, 4.0, and 5.0 describe the strategies for completion
of the River Corridor. Central Plateau, and the Tank Waste components. These secti ons also describe the
primary areas of interaction and coordination between each component. Section 6.0 describes the final

stages of completing cleanup Including the transition to post-CcMlnp activities Such as mnaintainitnC
institutional controls and long-term stewardship of the site. Appendix A is a reprint of Huqfiwd\s Vision

2015. Appendix B is an overview of Hanford's Energy Park Initiative.

1.3 Components of Hanford's Cleanup

This f-rmework document defines the main components of cleanup. The River Corridor and Central

Plateau represent the two main geographic areas of cleanup work. The River Corridor Includes the
former fuel fabrication and reactor operations areas. This region is adjacent to thle Columbia River and
cleanup must deal wvith thle threats to that valuable resource. The Central Plateau Includes the formnci fuel

processing facilities and numerous waste disposal facilities. Included within the Central Plateau area ot
the Hanford Site is Hanford's most significant challenge - Tank Waste cleanup. Thus, this f-rmexxoik
describes the three main components of cleanup - River Corridor, Central Plateau, and Tank Waste. Each
of these components of cleanup IS in itself a complex and challenging task requiring many years and
billions of dollars to complete. These components are shown inl Figure I1-I.

The River Corridor component includes approximately 220 square miles of the I-hanford Site as showxn inl
Figure I - 1 . The River Corridor portion of the Hanford Site Includes the 100 and 300 Areas along the
South Shore- of the Columbia River. The 100 Area contains nine retired Plutonium production reactors,
nume-Lirous Suipport faciities, Solid and liquid waste disposal sites, contaminated grou01-ndwater, and
uncontaminated areas. The 300 Area, located north of the city of Richland, contains former fuel
fabrication facilities, nuclear research and development facilities, associated solid and liquid w.aste
disposal sites, and contaminated grounIldwater. The River Corridor encompasses the 100 Area and 300
Area National Priorities List sites. For purposes of this completion framework and to ensure that cleanup
actio ns address all threats to human and environmental health, the River Corridor component Includes the
contiguous areas that extend from the 100 Areas and 300 Area to the Central Plateau boundaries.

The Central Plateau cornponent 2 includes approximately 75 square miles in thle central portion of the
Hanford Site as shown in Figure I1- I. This region contains the 200 East and 200 West Areas that hav e
been used primarily for nuclear fuel processing, waste management and disposal activities.

The Ccntrtil P/Olteil Cleanup11 ('011IpleIon0 StratcwiY (DOE 200)9c) defines two distinct portions of the Central
Plateau Inner Area and Outer Area. The Outer Area is approximately 65 square mniles and wvill he cleaned uIP to
levels comparable to the River Corridor. The Inner Area is about 10 square miles and is the area dedicated to0
waste mnanagerent and containment of r-esidual contamnination. Section 4.0 provides additional details regardinig
these two areas.

2IHanif'ord Site Cleanup Completion Framewxork
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*Na*Centralolameau

0 River Corridor

0 Hnfod RacNational Monument

Central PlateauadTnWst

and~ storage faiiis Ruiiysems Natind ontmntedgonwtr

Witin heCentral Plateau, he Tank Waste moet(nieteInrAe nFgr -)icue

retrieving and treating Hanford's tank waste and closing tank farms to protect the groundwater on the
Central Plateau, thereby protecting the Columbia River. The tank farms include 177 underground storage

* tanks (149 single-shell tanks and 28 double-shell tanks) containing approximately 53 million gallons of

Hanford Site Cleanup Completion Framework 3
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chemically hazardous radioactive waste from past nuclear processing operations. Sixty-seven of
Hanford's tanks have or are suspected to have collectively leaked up to I million gallons of contamination
into the ground.

1.4 Goals for Cleanup

The overarching goals for cleanup are stated and discussed in the following paragraphs. These goals
reflect more than 20 years of dialogue among the Tni-Party Agencies, Tribal Nations, State of Oregon,

stakeholders, and the public. They carry forward key values captured in forums such as the Hanford
Future Site Uses Working Group, Tank Waste Task Force, Hanford Summits, and Hanford Advisory
Board Exposure Scenario Workshops, as well as more than 200 advice letters issued by the Hanford
Advisory Board. These goals provide a set of principles that guide all aspects of Hanford Site cleanup.

Cleanup activities at various areas of the site support the achievement of one or more of these goals.
These goals help set priorities to apply resources and sequence cleanup efforts for the greatest benefit.

Goal 1: Protect the Columbia River.

The Columbia River is a critical resource to the people of the Pacific Northwest. As one of the largestS
rivers in North America, its waters support a multitude of uses that are vital to the economic and
environmental well-being of the region. These uses include irrigating crops, generating hydroelectric

power, providing outdoor recreation, serving as a transportation route, supplying drinking water, and
providing habitat for native plants, fish, and wildlife. In addition, the Columbia River and its salmon are
vital aspects of the Native American culture and, through established treaties, Tribal Nations retain the
right to fish at usual and accustomed places along the
Columbia River. Cleanup actions must protect this EPA Policy for Groundwater Restoration
river. DOE's approach to groundwater cleanup is

fully consistent with EPA policy:

Goal 2: Restore groundwater to its beneficial use to EPA expects to return usable ground0
protct uma heaththeenvionmntandwaters to their beneficial uses wherever

prthec houman hielhrh. nirnet n practicable, within a timeframe that is
the olumia Rver.reasonable given the particular

circumstances of the sites. When
restoration of ground water to beneficial0

For sites in the River Corridor, remedial actions are uses is not practicable, EPA expects to
expected to restore groundwater to drinking water prevent further migration of the plume,

standards, and in those cases where groundwater prevent exposure to the contaminated
ground water, and evaluate further risk

discharges may impact surface water, ensure that the reduction. [From 40 CFR
water quality criteria for aquatic life are achieved in 300.430(a)(1)(iil)(F), see also EPA

areas where Hanford groundwater reaches the Columbia OSWER Directive 9283.1-33, June0

River. 2009. EPA 20091.

The term "beneficial use" is established by
For areas of groundwater contamination in the Central federal policy. At Hanford, beneficial use

Plateau, the goal is to restore the aquifer to achieve will usually mean a level that supports use

drinking water standards. In those instances where as a source of drinking water. But for some
remeiaton galsare ot chivabl ina resonblecontaminants (e.g., hexavalent chromium),
rerndiaiongoas ae nt acievblein resonblea more stringent cleanup level is set to

time frame, programs will be implemented to contain ensure protection of aquatic life in the
the plume, prevent exposure to contaminated Columbia River.

4 Hanford Site Cleanup Completion Framework
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groundwater, and evaluate further risk reduction Opportunities as new technologies become available.
Near-term actions will be taken when appropriate to control plumne migration until remediation goals are

* achieved.

* Goal 3: Clean up River Corridor waste sites and facilities to:

a Protect groundwater and the Columbia River.

* e Shrink the active cleanup footprint to the Central Plateau.

0 Support anticipated future land uses.

* Cleanup of the River Corridor has been one of Hanford's top priorities since the early 1990s. This
urgency is due to the proximity of hundreds of waste sites to the Columbia River. River Corridor cleanup
work will remove potential Sources of contamination that are close to the Columbia River to a disposal
facility in the Central Plateau, or to other disposal facilities as appropriate. Cleanup actions will restore
groundwater and protect the Columbia River. The intent is to shrink the footprint of active cleanup to
within the Central Plateau by removing excess facilities and remediating waste sites within the River
Corridor. Cleanup actions will support anticipated future land uses (see Section 2.0). The Hanford Reach
National Monument (see Section 2.0) includes a I 4-mile-wide corridor on the south and west sides of the
Columbia River that is included in cleanup of the River Corridor.

Goal 4: Clean up Central Plateau waste sites, tank farms, and facilities to:

* Protect groundwater.

*Minimize the footprint of areas requiring long-term waste management activities.

e Support anticipated future land uses.

The Central Plateau has been used for waste management (treatment, storage, and disposal) operations
since the beginning of Hanford's production mission. This makes the cleanup of the Central Plateau a
highly complex activity because of the large number of waste sites, surplus facilities, active treatment and
disposal facilities, and areas of deep soil contamination. Past discharges of more than 450 billion gallons
of liquid waste and cooling water to the soil have resulted in about 60 square miles of contamninated
groundwater. Today, some plumes extend far beyond the plateau. Containing and remrediating these
plumes remains a high priority and remediation of Central Plateau waste sites and facilities must be
protective of groundwater. In addition, to enable cleanup of the River Corridor, waste is brought to the
Central Plateau for final treatment, storage, or disposal. It is DOE's intent to minimize the area requiring
long-term waste management activities for protection of human health and the environment. For the
foreseeable future, it is expected that a core portion of the plateau will remain a waste management area
and could support compatible federal government activities.

Hanford Site Cleanup Comnpletion Frarnework 5
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Goal 5: Safely manage and transfer lc,-acv Materials SCheduIledC for off-site dlisposition FincIluding
Special nuLclear Material (inIcIluingII pIlutoiumLI), spenlt nuLclear ILuel, tranIsurIan ic waste, anld
immobilized igh-level waste.

Among the wvaste manaigement operationIs ICCIX unde Xa xitInI theC Central Plateau is the mianagment of

spent nuICcar fuel andi hgh-Icvel waste management. Some of these materials arc yet to be generated,

e.(-,., immlobilized highl-level waste from [lantford's taniks: thereforei-, safL managemnrt of these mater ials

will be reqire-d for many decades.

Goal 6: Consolidate waste treatment. storage. and disposal operations On the Central Plateaul.

TO su~pport CceanuLp of the entire Hantford Site, treatmnrt, stor-agec and disposal facilities w\Ill continueI to

be used and in some cases expanded from11 current capabilities, e.g., disposal of imminobilized low-actix itv

waste from tank waste processing and systems for treatment of containiated groun111dwater. It is DOE 's

intent to consolidate these services wkitin the central portion of the Central Plateau. As a prec-seoping

documenCIt to thle Ho/wdCniwlwxvchi-UL c Plan~ 1715 [XE 1999). the Haillord Future 51 sic Uws

Workin- (houpl [FlantfOrd Fu~ture- Site Uses Working (IrOuIp 1992) recommnided:S

"Use' the Central Plateaui Wi.seirr Waste Jt.1114c,,eent. Wds,xk' woul he tnoving, inl the Cc',,tal
P/alctuu/,uln ucuus thI sule. Wa/ s;xe xnc, c. t/vtn/ andi disp~osal tuctoilics inl Ilk Lt'nt/ai H111aai

470111d h /tC flt7CI11tlt(d Wuiihth 1is (area us 11re/i. 11henecver /tkusihh'. lo ,nininuizt thc (unlot ol/Illn/

tievlctt't to. or eoluthn/ituttlo /)Y. waste ilhli t'nk'nt Lcit 'livlitts.-

Goal 7: Deveclop and Implement institutional controls and long-termi stewardshilp activities thlat

protect hum111an hecalth, the envi1ronment, and I lanford 's unIiqueC cltural, historical, and

ecolo(ical reCsources after cleailLIP activities are completed.

Completion of cleanup \ ill not reCsult lin the total elimination of all contamination from the site. Long-

termi controls will be necessary to enIsure protectionI Of hum11anl health and thec environment. Th~ese contirols

need to be dleveloped fl'rm a holistic, or site-wide, perspectiveC.

1.5 Vision for Completion

Figure I 1-2 illuIstrates a concept for suIccessive stages Of I lanford Site cleanuLp. The first m1-ap sh~ows the

fuill I-an ford Site FincIluing11 theC H-anford Reachi National Monument (-290) square miles). The second m1ap

shiows the Central Plateau and the River Corridor with its six River Corridor geographic decision ar eas.

Most cleanuLp of the River Corridor is expected to be complete by 2015. The tird miap showvs the Centiral

Plateaul (-75 square milles) after completion of the River Corridor cleanup. The four11th map shiows an

Intermediate stageY of completion for the Central Plateau withl Sites outside of the Inner Area having been
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Hanford Site Cleanup Completion Framework - Shrinking the Hanford Cleanup Footprint

*Hanford Lands - River Corridor Cleanup Footprint Reduced Cleanup Footprint Reduced Final Waste ManagemeintAe
*586 square miles Cleanup Underway to 75 square miles to -10 square miles less than 10 square mie
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ine Crretatv trnfeanu isne Are DOEe ir condctin anasesetofa tite whInere requrdtoesr

distibute os thereann 2 Hanford RaheTeivreleasesdo the2 Columbia * Watsoae ramad*Central Plateau cnl otmnto ileain cn ompletinpoetion of hma Htand te
sqareionl ofmthe Hnfr ite. R00mlivertodeerineo sif theorhi 0 needmieInernh disposal aciiieailecnuceitrtg lments includInAe: cenromesnt Stewardshlip aiite
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Figure 1-2. Successive Stages of Hanford Site Completion
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Table 1-1. Time-Phased Cleanup Priorities for Hanford Site Cleanup Completion 3

dciompet frpufaltymvl 100 Areas and 300 thacmltdt on-emseadhprecos(~. eoe o~r e0n Aeatcombe)eale
" Otai reord ofdecsio.Mintai reatrs in ei aesoagfodto orpeter e DEOfinaccinfratFu es oFacility reg.e

" Complete installation of final groundwater remedies in all - Achieve groundwater and aquatic protection~ facilities and remedlate
* areas; stop chromium from entering the Columbia River, standards for all areas where practicabl~e waste sites

implement remedies for strontium-90 and 300 Area *Transition remaining areas to long-term stewardshipuranium
" Complete transition of eight surplus production reactors

to interim safe storage configuration
(not B Reactor)

" Remove sludge from K West Basin
" Complete transition of Fast Flux Test Facility to

surveillance and maintenance

" Complete removal of Plutonium Finishing Plant - Complete remedlation of Outer Area waste sites, . Complete cleanup of inner Area geographic zones -
complex closure of RCRA treatment, storage and disposal waste site remedlation, facility cleanup, and

" Complete construction and begin operation of 200- facilities and removal of surplus facilities; transition to treatment, storage, and disposal facility closure
West Area groundwater treatment system long-term stewardship * Provide waste disposal capability for WTIP operations

" Implement groundwater remedies for 200-West Area * Complete demolition of U Plant Canyon and cleanup of . Complete packaging and offsite shipment of
and for 200-East Area first Inner Area geographic zone transuranic materials

" initiate cleanup of Outer Area - Start cleanup of additional Inner Area zones * Complete canyon cleanup and implement remedy
" Continue retrieval, packaging and offsite shipment of - Operate and maintain groundwater remediation configuration

retrievable-stored transuranic materials systems - Complete active groundwater treatment operations
" Complete decision documentation for Inner area, * Initiate implementation of remedies for deep vadlose , Complete transition to long-term stewardship

* Outer Area, and groundwater zone contamination
# Complete retrieval of retrieva bly-stored transuranic

waste; complete offsite shipment of contact-handled
transuranic: materials

* Start Construction and operation of solid waste
treatment capability for large box and remote-handled
waste

- Complete installation of Central Plateau groundwater
treatment systems

" Continue construction of Waste Treatment Plant - Comnplete WTP construction *Implement supplemental treatment capacity, as
(WP Comqplete WTP startup and commi~ssionin~g necessary

" Complete waste retrieval from C Farm tanks - ls*Tn am deosrt closue methods and *Close all single shell tanks
"Maintain arnd ugaetank farm infrastructure aprahsfrftr*igeseltn am Complete treatment of tank wa ste

" Developwaste feed delivery infrastructure *Impeet waste feed deivery systems and tank *Close all double shell tanks0
" Mi~tigatelimpacts from past tank leaksinrsucretspot Toeain

I nitate supplemental low-activity waste treatment

SMost of these activities support achievement of a Tni-Party Agreement milestone. More specific details of the scope, schedule and cost for all cleanup activities will be contained in the forthcoming annual Hanford Lifecycle Scope, Schedule and CosReotrqid
by a new Tni-Party Agreement milestone, M-036-OlA, that is currently in draft.
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remediated. Remnediation of this area will further reduce the active cleanup footprint of the Hanford Site
to about 10 square miles. The last map shows the Inner Area that will be dedicated to waste management
and containment of residual contamination. Completion of this final step requires completion of all

0 cleanup activities at Hanford including retrieval and treatment of radioactive tank waste and Closure of
* tank farms which is expected to be complete by 2050. The Hanford Advisory Board (2002) previously

stated similar expectations for shrinking this final area requiring long-term controls:

The Board acknowledges that some waste will remain in the core zone when this
cleanup) is comnplete. However, the core zone should be as small as possible and should
not inc-luidec-(otamcinated arieas outside the 200 Area fences. The waste within the cor-e

:one should be stor-ed and mnanaged to make it inaccessible to inadvertlent intruding

humians and animals.

*1.6 Priorities for Completing Hanford Site Cleanup

0 While this Completion Framnewor-k is not a budget document, it is important for DOE to state its priorities
for cleanup. These priorities help to guide budget requests and ensure that cleanup funds support DOE's
vision for completing cleanup. Cleanup priorities help DOE to schedule portions of work and to allocate
cleanup funds to achieve the most benefit. Not all work can be done at the same timne. Priorities are
generally risk based. Initial cleanup efforts focused on immediate threats such as tanks with safety
hazards and spent fuel stored in leaking storage basins near the Columbia River. Today, Hantford's
highest priority is completing construction of the Waste Treatmennt Plant. This work will enable DOE to
deal with Hanford's greatest cleanup challenge - treatment of 53 million gallons of radioactive and
chemically hazardous tank waste. DOE also places a priority on activities that provide the greatest
benefit to the environment and public health (e.g., cleanup of waste sites and groundwater close to the
Columbia River) and activities that, once they arc completed, will free funds for additional cleanup (e.g.,
removal of the Plutonium Finishing Plant Complex).

Table I -I shows DOE's priorities for several time periods. Hanford Lifecycle Scope, Schedule0These priorities are consistent with Hanford's 2015 Vision and Cost Report
*(included as Appendix A). The 2015 Vision calls for The Tni-Parties have negotiated a new

completion of most work within the River Corridor by 2015 milestone (M-036-01 A) that calls for DOE
to adres th theat o te Clumba Rver ose byto prepare an annual report 'setting out the
to adres th theat o te Clumba Rver ose bylifecycle scope, schedule and cost for0existing waste sites and groundwater contamination, completion of the Hanford Site cleanup

Secondly, by implementing the 2015 Vision, DOE expects mission. The report shall reflect all of
to fee one curenty ued fr RverCorrdorclenupthose actions necessary for the DOE to
to fee one curenty ued fr RverCorrdorclenupfully meet all applicable environmental

and for maintaining the Plutonium Finishing Plant complex. obligations.The report will encompass
Those funds can then be used to carry out cleanup in other the work scope of both DOE-RL and DOE-

portonsofth Sie. Tble1-1descibe thepriaryORP including the waste treatment andS potios o theSit. Tble -I escibesthepriaryimmobilization plant. The report will also5cleanup priorities and actions for all three components of include post-closure activities (including
cleanup - River Corridor, Central Plateau and Tank Waste. monitoring) so as to provide a complete

0Priorities are generally more detailed and specific for the udrtnigo h eore eesr
for completing the Hanford cleanup

time periods before 2020. These priorities also reflect mission.
5 commitments within the Tni-Party Agreement.

5Hanford Site Cleanup Completion Framrework 9
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Inl carrying out work, DOE mnaintains the uitmost attention and priority onl the sat'ety of' 1-an lord's xk orkc S 0
1 Jan ford has anl outstanding record 1(i-r worker safety. [JOE maintains the Integrated Sat'ey Management

Systems ([)OE PolIicy 450.4, Sathety Managemnent System PoIIcy. 1996 and DOE (lie450.4-1 B.
I ntearatedI Safety N'anagemenC~t SVStem~ Guide. 2001 I and associated policies and prIocedureI-s to enISuLF

worker sa flty. Inl addition,. DOE maintains a policy that allows workers to stop wvork that they deem t
pose an -iimminent danger"' or "sCrIOuIS hazard.- DOE works continuously with employees to ensure a
safe work place.

Thie remainder of this diocument describes DOE's Framework for reaching deccisions for all areas of the

I lantbfrd Site to SL[IpOrt comlpletion of Elan lbrd Site cleanup.0

I ilfRISteCeIIII omltinFrm ~0r
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0 2.0 Background for Cleanup Decision Making

2.1 Hanford's Past and Present Missions

Established in 1943, the Hanford Site's original mission was to produce plutonium for national defense.
Ultimately, nine nuclear reactors were built along the banks of the Columbia River as the defense mission
continued throughout the Cold War years. Uranium metal billets were received in the 300 Area and
fabricated into fuel rods suitable for loading into nuclear reactors. The fuel rods were placed in the
reactors in the 100 Areas and irr adiated by nuclear fission reactions. Past waste disposal practices for the
100 Area reactors resulted in releases of radionuclides and other chemicals to soil and groundwater near
the reactors. The primary source of these contaminants was cooling water that flowed through the reactor
core, leaks in the reactor cooling water transfer systemns, and intentional effluent disposal into cribs and
trenches. In addition, solid waste containing radionuclides and chemicals were buried In unlined burial
grounds to isolate the waste from ongoing operations.

The irradiated fuel rods were taken to the 200 Areas, where Plutonium and uranium were separated from0 the residual activation and fission products using chemical separation processes. Chemical separations
* process facilities were located in both the 200 East and 200 West Areas. The 200 North Area temnporarily

stored 1ilTadiated fuel rods, allowing certain short-lived radionuclides to decay before being shipped to
separations facilities. When the separation facilities were operating, large quantities of liquid waste

0 (including cooling water) containing radionuclides and chemnicals were discharged to the Soil Column and
percolated into the vadose zone, i.e., the area between the surface of the land and the water table. Liquid
waste was discharged to surface ponds and ditches or to underground cribs, reverse wells, and french
drains. These infiltration facilities were generally located in the 200 Areas near the processing facilities.

This type of plutonium production ended at Hanford in 1988. However, more than 40 years of plutonium
production created tremendous amounts of radioactive and chemically hazardous waste. In1 1989, with the
cessation of weapons production, the Hanford mission shifted to waste management and environmental
cleanup. The Tni-Parties signed a cleanup agreement (Ecology et al. 1989) and the task of cleaning tIP the

* site began.

At the very beginning of cleanup efforts, the focus was to resolve immediate threats, e.g., tanks with
immediate safety hazards, spent nuclear fuel stored in leaking basins near the Columbia River, and
unstable plutonium. Cleanup has now reached the point where most immediate risks have been resolved
and the task of mitigating the long-termn risks is underway. Groundwater remains contaminated and
contamination is still moving in the vadlose zone toward the groundwater. Additionally, the majority of
the waste in the single- and double-shell tanks remains to be retrieved, treated, and disposed.

* 2.2 Tri-Party Agreement and the Framework for Decision Making

DOE, EPA, and Ecology signed a cleanup and compliance agreement on May 15, 1989. The Han/b~rd
Fecleral Facilit ' Agreement andl Consent Order (Ecology et al. 1989), known as the Tni-Party Agreement,
is a CERCLA federal facility agreement, a RCRA corrective action order, and a Hazardous Waste
Management Act consent order. It also is a framework for implementing the many environmental
regulations that apply to Hanford. The agreement establishes the methods to achieve compliance with the
CERCLA remedial action provisions and with the RCRA treatment, storage, and disposal unit regulations

Hanford Site CleanLIp Completion Framework 1
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and corrective action provisions. More spcci fically, the Trn-Party Agicremnt FincI udes. but IS no0t 1IitCid0
to() lanpcmmtens 2)aenyceau rsosiiitc,(3) enf'orceable milestones to achiev e

regulatoryV compliance and remnediation, and (4) a basis 1f6r budcting_ and requeCsting hLInds from11 ('ongi e1-SS

to suIpport Cc,'leanu commIIitmICntS.

2.2.1 Regulatory Processes

The primary reguLlatory processes that muILst be implemented and integrated to achieve cleanup dICCISIOnIS

incIlude the followingIM:

The CERC'LA process guides cleanuLp decisions for most w aste sites. canyonl facilities, and

struIctures that contain radioactive contami nation Or Other h~azardouIs substances. Thec Tni-Party

Agreement also iden~tifies a. subset of wNaste sites as "RCRA past-practice" 4 sites. The Tni-Party

Agyreement establishes the expectation that either a RCRA correctie action or a CFRCLA

cleanuLp wVill satisfy the requirements of both laws. In practice, this expectation becomes

problematic becauise RCRA au-thority does not extend to rad1inucl ides (e.g., see Section 2.2.2
regrdig RRA.CEELAintgraio). Regardless of this issueC xvith RCRA, H anford cleanuLp

of radionuLCl ides inI RCRA waste sites will be protective of hum11anl health and the niv ironmcent and

consistent with CERCLA cleanup practices and .-1 unic E-nergy Ict (AFA ) requirements. The

Huzccus Wax/sc YAla~na,,, -lIc incorporates the state's A 1lce ToxicCowl-(0/1//0/ ;lci gla'tionIs

(WAi 17 13-340) by reference Cor puirposes ofnmeeting RCRA and Huzardoits Wi VNc' Alintu lie

:1 e/ correctivec action. Additional ly, UA lce ToxicS C01711 -1 ci CIsubstanti xc standards may be

applicable or relev ant and appropriate requireCments for CiF RELA, cleanuip actions.

* The RCRA closure- process uIsually guiLldes decisions for active R('RA treatment, storage, and

disposal ficilities. EPA has au~thIoried the RC RA program to the state o fWash InI(-tonl inlie 1CIOf
thefedralproram. Ecology implements the program via Washington's Hctzardnous It'xl

Ahiageiei -et(RCW 70. 10(5), DangzerouIs Waste Regulations. Chapter 173-303 of the

1 F IShill 110o A 1-Jdninlixt-tai1Ve CodeC (WAC 1 73-303 ). and through f ci lity specifie permits. RC RA

closure and post-closure_ requlLiremenCIts are contained inI the Hantford Site RCRA Permit (Ecology

1994).

" \auolfd F11111-011110710 Po/jet .1 ci (N EPA) requires [)OE to evalu~ate the signlificanlt imIpactS Of0

major actions and their alternatives prior to making a decision and making irrevocable

commitments. This inclu~des the Selection ofin mjor Cceanu~p and closure actions. The CERC L '\

process parallels the NEPA process and for CERCLA actions, DOE policy (DOE 2002a) calls for

CERCLA dIocumenCItation to incorporate NEPA values. When NEPA values are explicitly

addressed in CERCLA remedial investigations feasibility studies and records of decision,

separate NEPA review of the action is not required. RCRA, howecver, does not prov ide the same

NEPA functional equivalency as CERCLA: therefore, [DOE muILst condcIIt a NEPA rcviexx Ioi1

RCRA-reguI-lated actions. N EPA review, and dlocumentation is also required for deci'si'Ions

demolishing surIpIlus structures Under the AEA that do not contain radioactive or- hazardous

contaminants and arc niot otherxivmse reguldatedl Under RCRA or (iERCLA.

4 The Tri-Party Agreement dlefines past-practice w aste sites ats sites xx here \\ asic or- substances hav e been dispos~ed

(either intentional lv or nnlini enti C)ii all v) and that are 110 oiSL bj cct to regLulationl as act i e i rcai men t. sto rage, and

disposal units. 0
Aloel hxe~sC ,'ol -cl regnlationS (WAC 1 71-340) are applicable Cor r-elevant and appropriate reluir-emen1is toi_

CE RCLA aciions for1 purIposes COf m'leeting RCRA corrective action requirenments.
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* DOE Order 435. 1, Radioactive Waste Management, defines additional requirements and

processes that are applicable to closure of tank farms and radioactive waste disposal facilities.

0 Figure 2-1 provides an overview of the sequence of steps for making cleanup decisions, implementing

remedies, completing cleanup actions, and conducting post-completion or post-closure activities, i.e.

long-term stewardship. Summary steps are shown tor both CERCLA actions' and RCRA closure actions

for treatment, storage and disposal facilities.

The NPL close-out procedures are described in Close Out Procedures for National Priorities List Sites

(EPA 2000). The discrete stages of cleanup completion are:

* Construction Completion - Occurs when any necessary physical construction is complete.

0 whether or not cleanup levels or other requirements have been achieved. In situ (passive)

groundwater remediation may still be occurring at this stage.

0 Remedial Action Completion - Occurs when remedial action objectives for an operable unit have

been achieved and are documented in a remedial action report.

* Site Completion -~ Signifies that the response actions at the site were successful and no further

0 action is required to protect human health and the environment; however, continuing CERCLA

five-year review is still conducted.

0 Partial Deletion - Applicable to large sites where portions of the site meet deletion criteria (e.g.,

portions of the 100 Area).

0 Site Deletion - Applicable when all response actions have been implemented, it is determined

* that no further action is needed, and documentation is complete (e.g., the 1100 Area).

*2.2.2 Integration of RCRA and CERCLA Processes

* The clear intent of the Tni-Party Agreement and the site RCRA permit (Ecology 1994) is to minimize

duplication and overlap of regulatory authorities while ensuring compliance with applicable requirements.

As noted above, RCR A authority does not extend to the cleanup of radionuclides, while CERCLA and the

AEA do. The Tni-Party Agreement states that the past-practice process selected for an operable unit shall

* be sufficiently comprehensive to satisfy the technical requirements of both authorities and their respective

* regulations.

* For groundwater contamination, whether currently regulated under RCRA or CERCLA, the Tni-Parties

agree that the past-practice authority may provide the most efficient means of selecting remedies for

groundwater plumes originating from both treatment, storage, and disposal units and past-practice units -
provided remedial actions ensure compliance with applicable and relevant/appropriate requirements.

* Consequently, CERCLA decision processes may be used to reach decisions regarding groundwater

* operable unit remedies, and these decisions will also meet RCRA corrective action and other applicable

requirements. Ecology, however, retains the right to enforce timely cleanup of groundwater

contamination that is associated with treatment, storage, and disposal units as provided uinder its RCRA

authority.

6The Hanford Site also applies the RCRA corrective action process to the cleanup of some past-practice waste sites.

These processes are very similar to the CERCLA process with the principal difference being the use of the RCRA

0 Permit for specifying corrective action decisions. Section 5.4 of the Tni-Party Agreement (Ecology et al. 1989)

Action Plan provides more detail on the corrective action process. which is not shown here in Figure 2-1L

Hanford Site Cleanup Completion Framework 13
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Recent discussions among the Tni-Parties have identified an opportunity to conduct joint
* RCRA/CERCLA investigations and decisions for sites with both chemical and radiological

contamination. It is DOE's intent to work with EPA and Ecology to implement a way for both the River
Corridor and Central Plateau areas to integrate RCRA/CERCLA requirements not only for CERCLA sites

0 but also for RCRA past-practice sites and tank farm corrective actions that include radionuclide releases
from treatment, storage, and disposal units. An initial step in this effort is included in the Tentative
Agreement on Han/Urd Federal Facility Agreement and Consent Order Change Forms Implementing

* Changes to Central Plateau Cleanup (DOE 2010d) and associated change packages.7 CERCLA
decisions will be pursued that encompass geographic decision areas inclusive of all CERCLA cleanup and
RCRA corrective action sites. This approach will ensure that there is CERCLA coverage for

* radionuclides while maintaining RCRA coverage for RCRA constituents in the contaminated media. In
addition, documentation that supports these decisions will be prepared that incorporates both CERCLA
and RCRA requirements with the intent of minimizing administrative workload and duplication of
paperwork. The process for performing this function has not been fully developed at this time, but it will
need to integrate the hazardous waste standards of RCRA corrective action and closure performance

* standards into the CERCLA process for remedial decision making, design, and remedial action. This
process is expected to include approval of the action in both a CERCLA record of decision and in the
RCRA site permit where applicable.

* 2.3 Anticipated Land Use and Cleanup

0 Anticipated land use plays a key role in selecting cleanup remedies. This section provides an overview of
* the Hanford Comprehensive Land-Use Plan (DOE 1999) that established land-use designations for the

Hanford Site. This section also summarizes the role of land use in remedy selection, and the role of land
use in setting remedial action objectives and exposure scenarios for risk assessments to determine whether
conditions are protective of people and the environment. Congress directed DOE to establish a land-use

plan for the Hantford Site (National Defr'nse Authorization Act, 42 USC. 7274k, redesignated 50 USC.0 2582 - required DOE to develop future use plans for environmental management sites). As directed by
Congress, DOE exercised its responsibility to determine reasonably anticipated land use as input to the
CERCLA process. Similar land-use determinations have been applied at other superfund sites as well as
at other DOE cleanup sites. Hanford's approach for designating reasonably foreseeable future land use is

0 consistent with Congressional direction and EPA guidance.

7From Tni-Party Agreement Change Package P-00-09-01 (DOE 20 10e, March 20 10). "~The Tri-Parties have
negotiated the coordination of RCRA corrective action and CERCLA decision processes (to produce a corrective
action decision and record of decision, or corrective action decision and record of decision) for selected past-

practice units in the 200 Areas. This change will align CERCLA and RCRA decision-making processes and
procedures for past-practice units that, without the change, would have been addressed uinder corrective action
authority under the Tni-Party Agreement Action Plan (with CERCLA authority reserved). Specifically, by adding
a CERCLA decision-making process to selected past-practice units that previously would have been addressed

0 under RCRA Corrective Action authority and by providing for Corrective Action Decisions to be prepared, issued
and implemented under the authority of the Tni-Party Agreement, the coordinated RCRA and CERCLA processes
will address all hazardous substances under the TPA using the authority of both jurisdictions."

Hanford Site Cleanup Completion Framework 15
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2.3.1 Hanford's Comprehensive Land-Use Plan0

DOE is responsible tfor designating the land use offHanford. As the lead agency for CERCLA cleanup Of
the H-anford Site, DOE is also responsible for Identiftying future land uses that wvill guide CERELA risk
assessments and cleanup decisions. DOE used the NEPA Environmental Imnpact Statement (EIS) process

(Hun/rd Site C'ompjre17ensive Lutnd-Use P/un ELS [DOE 1999]) to examine land use alternatives andl
conducted this process with nine cooperating agencies and Consulting Tribal governmnents as a basis for
determining futtire anticipated land uses." This effort resulted in the Hunfrw-d C'oniprehensive Lund-Use
P/un (DOE 1999) that DOE adopted and implemented in the record of decision published on
Novemnber 2, 1999 (64 FR 61615). The Huin/mnd C'omprehensive LundI-Ue P/un (DOE 1999) Must be
rixvewd periodically to ensure that it remains Current. The first reviexv since adoption and
implemientation xvas dIocumnted in a supplemrent analysis that resulted in DOE Issuing anl amnendm-ent to
the record of decision (73 FR -55824) onl September 26, 2008. The Hun/brd Colnprehensive Lund-Use

P/un is intended to provide "...a land-uIse plan for DOE's Hantford Site for at least the next 5O-year
planning period and lasting as long as DOE retains legal control of some portion of the real estate" (DOE0
2008e).

The Hun/md~ Compre1-hen7Sive Lun~d-UYe Planm record of decision (64 ER 61615) designated land uses for
thle H-anford Site. The 2008 amended record of decision (73 FR 5,5824) miaintained those anticipated land
uses, whIich are summarized beloxw. Fi-Lure 2-2 shows the full set of nine land-use designationls
established by the plan. The folloxving selected land-use designations are mnost relevant to this
docuIment:

* I00 Areas - Conservation-Mining.' An area reserved for- protection of archeological, Cultural.
ecological and natural resources. Remnediation activities in the 100 Areas (i.e.. 100-B3,C, 100-K,
I100-N, I 00-D, I100-H, and I100-F) are considered pre-existing land use InI thle preservation land-0
use designation.

* 300 Area - Industrial. An area suitable for industrial activities Suich as reactor operations and0
mnanu-falcturing.

* Central Plateau (200 Areas) - Industrial ExcIlusive. An area Suitable for treatment. storage, and9
disposal oflhazardous and/ or radioactive xvaste under federal control.

*Walu~ke Slope, Saddle Motmtains, FitzrirEberhardt Arid Lands Ecology Reserve (ALE
Reserve), Gable Mountain, and Gable Butte - Preservation. An area mianaged for the9
preservation ot archeological. Cultural. ecological, and nattiral resources.

Executive Order 12580. Super/imnd InMIplement(Ition. (52 FR 2923) (tesigniated DOE as thle "lead agency" for
CERCLA cleanup at DO)E sites.0
The cooperating entities xxere thle E.S. Departmient of the Interior (Bureaul of Land Management, BurIeauf Of
Reclamation, and thle U.S. Fish and WVildlife Service): ihe City of Richland; Benion, Franklin, and Giant Counties;
thle Nez Perce Tribe, and ihe Confederated Tribes of the Umatilla Indian Reservation. Althoug-h not a cooperating
agency, the Yakamna Naiion participated at points throughout thle seven-year-long EIS process.

101Refer to ihe Hlan/md Site Compr-elinsive L47uid-U1Se Plan (DOE 1999) and Supplemnent Analysis (DOE 2008e) for
the land-use mnap, the full set of nine land-use designations that define thle permissible uses for each area ot the0
site, and the iimplemeniing procedures that govern the reviex and approxval of future land uses.
Limited mining may Occur, Such as quarrying for gravel, for- governmental purposes only.

16 Hanford Site Cleanup Completion Framrexvork
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0 . Columbia River Corridor - High-Intensity Recreation, Low-Intensity Recreation, Conservation-
Mining, and Preservation. High and low-intensity recreation allow for a range of visitor-serving

* activities and facilities.
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In June 2000, most of the lands that are designated as "preservation" were permanently withdrawn and

protected by presidential proclamation (65 FR 37253, Proclamation 7319 of June 9, 2000) with the

establishment of the Hanford Reach National Monument. The monument is superimposed over
approximately 195,000 acres (304 square miles) of the 586-square-mile DOE Hanford Site.

The Hanford Reach National Monument is a unique and biologically diverse

landscape, encompassing an array of scientific and historic objects. This magnificent

area contains an irreplaceable natural and historic legacy, preserved by unusual
circumstances. Maintained as a buffer area in a Federal reservation conducting
nuclear weapons development and, more recently, environmental cleanup activities,
with limits on development and human use/for the past 50 years, the monument is now

a haven for important and increasinglv scarce objects of scientific and historic
interest. (65 FR 37253)

The majority of the monument is managed by the United States Fish and Wildlife Service (USFWS)
through a Permit and Memorandum of Understanding granted by DOE (DOE 200 1ib). The remaining0
monument lands that are managed by DOE are undergoing or supporting environental cleanup (e.g.,
River Corridor Unit, McGee Ranch Unit). The Hanford Reach National Monument land continues to be
under the custody and accountability of DOE for the federal government. Monument lands will remain

under federal ownership and control for the foreseeable future.

2.3.2 Role of Land Use in CERCLA Remedy Selection

Land use is an important factor in selecting cleanup remedies under CERCLA. Figure 2-3 illustrates the
primary relationships between current and future land use and the CERCLA remedy selection process.
Remedial action objectives that are developed as part of the remedial investigation and feasibility study

process are to reflect the reasonably anticipated future land use(s). These future land-use assumptions
allow the baseline risk assessment and the feasibility study to focus on developing practical and cost-

effective remedial alternatives. These alternatives should then support future site activities that are0

consistent with the reasonably anticipated future land use.9

The CERCLA remedy selection uses a multi-step process that applies nine criteria (shown in Figure 2-3)0
to support remedy selection in a record of decision. The first two criteria, the threshold criteria, are used
to eliminate non-viable alternatives, i.e., those that cannot meet protection and regulatory requirements.
Remedies are screened out at this stage if they are unable to satisfactorily protect human health and the

environment, which in part depends on future uses of the land. The next five criteria, balancing criteria,
are used to compare each viable alternative against other important considerations. Based on evaluation
of these seven criteria, a proposed plan is developed that summarizes the preliminary conclusions as to9
why that option appears most favorable. The proposed plan is provided to the public and stakeholders for
review and comment. The final step of the process considers comments on the proposed plan that are

evaluated against the last two CERCLA criteria, modifying criteria. This evaluation may result in0
modification to the remedy to improve its overall public acceptance. The final remedy is described in the
record of decision.

18 Hanford Site Cleanup Completion Framework
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* Land Use Plan

Current Future
Land Use Land Use Record of

0 ~~ReasonablyDcso
anticipated ruture
land use..." Selected

0 ~~Is there an IS therea________
existing risk? future risk CEROLA

11 -1 -fulsutilModifying Criteria
Role of Risk Assessment in CERCLA Remedial 8. State

Investigations and Feasibility Studies Acceptance
Remeial9. Community

Reeilaction Acceptance
0bct esconsisten

wi h future land ussCERCLA BalancingA

CERCLAThreshold Criteria Public
CritriaViable, 3. Long-term effectiveness Rve

Potential 1 .Overall protection of Protective and performance Preferred
Remedies human health and the Remedies 4. Reduction of toxicity, Remedy!(s) Proposed

environment mobility, or volume Plan
2. Compliance with through treatment

applicable or relevant and 5. Short-term effectiveness
appropriate requirements. 6. Implementability

7. Cost

* Figure 2-3. Land Use and CERCLA Remedy Selection (adapted from EPA 1995c)

Alternate land uses arc examined in the CERCLA process to compare how long-term effectiveness of
* remedies might vary under different hypothetical scenarios as part of the balancing criteria evaluations.

For example, a residential farmer or a residential Tribal member land-use scenario, which differ from the
anticipated land uses, can be used to inform the decision maker about the potential impacts to specific
populations trom unexpected exposures. However, consistent with the EPA Guidance (EPA 1995c)

0 concerning land use in the CERCLA remedy selection process, the remedial alternatives developed
9 ~~.....should lead to site activities which are consistent with the reasonable anticipated future land use."
* The following text box provides some key elements from the EPA directive (EPA 1 995c).

* 2.3.3 Land Use to Support the Cleanup Completion Framework

As noted in Section 2.3.2, future land uses influence the baseline risk assessment, the development of
alternatives, and the cleanup remedy selection process. As recognized in the final Hanford
Comprehensive Land- Use Plan EIS (DOE 1999), Hanford lands, including the Hanford Reach National
Monument, are expected to remain under federal ownership and control for the foreseeable future.' 2 The
southeastern portion of the Hanford Site, close to Richland and the 300 Area, is designated as "industrial"
or "research and development." These areas, while remaining under government control and ownership,

12 Further information on Hanford land-use designations and processes can be found in the Hanford Comprehensive

Land- Use Plan EIS (DOE 1999), the corresponding record of decision (64 FR 61615) of November 2, 1999, the
recently released supplement analysis (DOE 2008e), and the amended record of decision (73 FR 55824) of
September 26, 2008.
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Land Use in the CERCLA Remedy Selection Process

The EPA Office of Solid Waste and Emergency Response (OSWER) directive on the CERCLA remedy
process (EPA 1995c) establishes EPA direction for consideration of future land use when selecting a CERCLA0
remedy. Remedial actions consistent with future land uses help to ensure that potential remedies are
protective of human health and the environment in the future. The following key elements are some of the
directives from that document:
" "Future land use assumptions allow the baseline risk assessment and the feasibility study to be focused

on developing practicable and cost effective remedial alternatives. These alternatives should lead to site0
activities which are consistent with the reasonable anticipated future land use."

" "Current land use is critical in determining whether there is a current risk associated with a Superfund site,
and future land use is important in estimating potential future threats. The results of the risk assessment
aid in determining the degree of remediation necessary to ensure long-term protection at NPIL sites."

" "More than one future land use assumption may be considered when decision makers wish to understand
the implications of unexpected exposures."
" In general, remedial action objectives should be developed in order to develop alternatives that would
achieve cleanup levels associated with the reasonable anticipated future land use over as much of the site
as possible."

* "A landfill site is an example where it is highly likely that the future land use will remain unchanged (i.e.,
long-term waste management area), given the National Contingency Plan's expectation that treatment of
high volumes of waste generally will be impracticable and the fact that EPA's presumptive remedy for
landfills is containment."

* "If any remedial alternative developed during the feasibility study will require a restricted land use in order
to be protective, it is essential that the alternative include components that will ensure that it remains
protective. In particular, institutional controls will generally have to be included in the alternative to prevent
an unanticipated change in land use that could result in unacceptable exposures to residual0
contamination-"

are viable for leasing to public and private entities for uses that are consistent with the Hanford0
Comprehensive Land- Use Plan EIS (DOE 1999). Discussions are currently underway exploring the
potential use of a portion of these areas as an Energy Park. This park would support the Nation's and
DOE's goals of developing safe, secure, clean and sustainable energy sources for the future. The
development and management of an Energy Park, or other compatible uses, would be consistent with the0
Hanford Comprehensive Land-Use Plan EIS and associated policies. Appendix B provides additional9
information on the Energy Park Initiative.

The federal government will retain ownership of the conservation and preservation areas of the Hanford0
Site for the foreseeable future. These areas are not expected to be defined as excess to DOE missions.
Access to these areas will be controlled, as necessary, to protect human health and safety as long as active
waste management operations are being conducted.

The central portion of the Hanford Site includes an area designated as the Industrial-Exclusive Area. This
is an area of 20 square miles that is designated for continued use for waste management operations and
related activities. The Hanford Comprehensive Land- Use Plan EIS (DOE 1999) provides further
clarification of what the Industrial-Exclusive Area would be use for.

"DOE has defined two zones that are necessary to protect human health and safety - an inner
exclusive-use zone and an emergency planning zone. The exclusive-use zone is reserved for DOE or
other hazardous operations with severely restricted public access. This zone extends from the.facility

20 Hanford Site Cleanup Completion Framework
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0 Jence line to a distance at which threats to the public dimtinish and where public accessy can he
routine/v allowed. The exclusive-utse zone is located within the iniergencv planning zone."

The final EIS record of decision (64 FR 61615), which established the comprehensive land-use plan, goes
0 on to state that as the cleanup mission progresses exclusive-use zones will shrink and migrate inward to

the Central Plateau. This expectation is further reflected in the land use policy (DOE 1999): "reduce
exclusive use zone to maximize the amount of land available for alternate uses while still protecting the
public from inherently hazardous operations." Emergency planning zones will be maintained to ensure
public safety as long as waste management operations (e.g., Canister Storage Building and Waste
Treatment Plant) are occurring on the Central Plateau.

0 DOE recognizes that permanent disposal, isolation, and protection of waste inventories will be required.
Within this area, DOE intends to shrink the region requiring permanent isolation and control to be much
smaller than the current 20-square-m-ile area. Consistent with other DOE and non-DOE sites around the
nation (e.g., Fernald, Rocky Flats, and Savannah River Site), Hanford's Industrial-Exclusive Area will be
controlled for the foreseeable future.

* 2.3.4 Cleanup Objectives and Risk Assessment

Cleanup objectives Must address the protection of human health, ecological receptors, and groundwater
resources as well as meeting applicable or- relevant and appropriate requirements. Different levels of

0 cleanup may be required to achieve these cleanup objectives. From a CERCLA cleanup standpoint,
anticipated future land use is particularly relevant in situations where near-surface contamination or
consumption of groundwater is a primary exposure pathway. Where soil contamination is affecting
groundwater, protection of the groundwater may drive more stringent soil cleanup levels than those

0 required to be protective of human health based on the reasonably anticipated future land use. It is
important to note that objectives for remediating groundwater and protecting it from future contamination,
and protecting Surface water, are consistent across all areas of the Hanford Site. Remedial action
objectives for the protection of direct humnan exposure vary across the Hanford Site. These differences in

0 remedial action objectives are due to differences in the designated future land uses that exist across the
* Hanford Site.

For the area ot the Central Plateau Outside of the Industrial-Exclusive Area, remedial action objectives
will be evaluated using an exposure scenario that is consistent with the anticipated conservation land use,
e.g., a National Monument worker, although a variety of exposure scenarios will be evaluated in the risk
assessment process to support risk management decisions made in selecting cleanup acin. For the
area of the Central Plateau inside the Industrial-Exclusive Area, remedial action objectives will be01
evaluated using an exposure scenario that is consistent with industrialI-exclusive land Use.1

3 It is expected that this will achieve a level of cleanup for the outer areas of the Central Plateau that is consistent

1with cleanup levels established for the River Corridor.
SThese uses Could be for a long-term institutional control worker or a post-cleanuip industrial worker supporting
compatible federal activities. As described throughout this document, DOE is working with the regulatory
agencies to define final-land-use-based exposure scenarios for the Central Plateau and to identify the designated
areas where waste will permanently remain in place uinder institutional controls.
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EPA guidance (EPA I 995c) provides that risk assessmlents generally need to consider only thc reasonably0

anticipated tuiture land LISe: ho0wever, it may be vaIluable to evaluate risks associated with other land uses,

DOE has developed realistic and (lefensible humn halth exposure scenarios 1for risk assessmecnts

reqire-d for site cleaiup that refilect thle reasonably antici paled land uISCS. It is DOE's intent to analvic,

thrloughl a collaborative process, certain Tribal uIses that may be allow ed by D(O) in thle fu-ture. DO[ \,kill

also COntHiti to calclate risks uISinei humanl health exposurIe scenarios provided by the Tribal Natiost

Understand thle implications of'suIch unexpected exp)osure-s for consideration inI cleanupIJ decisions.

2.4 Natural Resource Injury Assessment0

InI enactine, CEFRCLA. Conr-ress intended to ensure- thle timely cleanu1p o f Conltainilated sites and to plamce

thle cleanupli Costs Onl those reCsponsible for the eontaminat ion. InI addition to remnediation ot' past releases.

C F RC LA also provides that injurie11s 1o nattiral resour1-cs and any service losses to baseline condition

reCSulting" fromn certain past releases be identi fied in aI process - known as Natural ResourIce [)amlaC

Assessment. Federal, State, and Tribal Natur11al Resource TrusteeS are aulthoriedCC to act Onl behlalf'of thC

pu)Lblic as truIstees for_ Site natur11al reCsoure-es. This dIocumen~lt focuIses primarily onl CFRCLA's cleanup~l

requirementCIs: hIowver, coor-dination with Natur11al Resour-ce TruIstees is an important element of selection

and imlmnainofremedial actions.

The CFRCLA-dlesienated Natural Resource Trustees at I lanfor-d inludII~e DOE. U.S. [)epartment of'

Interior. U.S. Department of Commnerce (thrloughI thle National Oceanic and Atmospheric Administiration).

the states of \Vashinizton and Orc_on: and the Yakamia Nation. the Con federated Tribes of the UnmatilI a

Indian Reservation, and the Nez Pei-ce Tribe. The Trustees' r-ole Under CERCLA is to determine injlries

to and loss of nlatural reCsourIces caused hr releases of hazardous substances and to determ-inle the extent of'

restoration appropriate. Recognizing thle potential benefit of an approach to National Resource Damage

Assessment that integrates TruIstee viecwpoints, the Trustees formed the I Ian ford Natura-,l Resouirce rli uStee

CounIcil In 1993.

InI April of 2007. DOE and the Other 1Lderal trustees determined it was aprpit to begin planningT

NaItural Resouirce Injui~ry Assessment activities. The objective of this effort is to produeeC anl injury

assessment plan that xxill be Used to idlenti fv natural reCsourl-cs that could potenitiallv be injured from

releases of hazar-dous suibstances fromi the I Iantord Site and that could benetit fromi early restoration. The

plan will likely decscribe a holistic, site-wi de approach for- in'ur aseset and restoration. The ef fort

xxill ultlimately, define those efforts diesired for- natur11al reCsource restoration oftheli Han ford Site.

22 lafod Ste lemll Cmpltio Fameor



DOE/RL-2009- 10, Rev. 0

* 3.0 River Corridor Cleanup Completion Strategy

The River Corridor portion of thle Hanford Site is
*approximately 220 square miles and includes the 100 and 300 Summary of River Corridor Cleanup
*Areas along the south shore of the Columbia River. This area Progress (through FY 2009)

contains nine retired plutonium production reactors, numerous In the 300 Area:

support facilities, solid and liquid waste disposal sites, and -More than 9 million curies of
contminted roudwaer. he 00 rcaloctednort oftheradioactivity removed from clean out
contminted roudwaer. he 00 realoctednort oftheof 324 Building B-Cell near the City of

city of Richland, contained fuel fabrication facilities, nuclear Richland.
research and development facilities, and associated solid and -Nearly 2,000 tons of uranium
liquid waste disposal sites. Both of these areas are on the NPL disposed of or removed for offsite

(or Superfund). rue
-More than 174 of 270 radioactive

* and/or hazardous facilities have been
*3.1 Current Status decontaminated and demolished.

*In the 100 Areas:
*Since 1995, DOE has implemented CERCLA records of - More than 7.5 million tons of waste,

decision for interim and final actions. These records of including building rubble,
contaminated soil, and burial ground

decision require removal of contaminated soil from waste sites contents have been removed and
*(primarily the upper 15 feet of soil) and debris from disposed of at EROF.

demolished facilities in the 100 and 300 Areas (Figure 3- 1) and - 2,300 tons spent fuel packaged and
disposal of the resulting waste in the Environment Restoration moved to dry, safe storage on the

Central Plateau.
*Disposal Facility (ERDF) located in the 200 Area (for - Contaminated water removed from K

example, see Record of Decision/obr 100-BC-I, 100-DR-I and East Basin; K East Basin has been
100-HR-1 Operable Unils, EPA [EPA 1995d]). The spent fuel removed and soil remediation

in the K Basins has been removed and is in dry storage in the iiitdna h atRatr
200 rea Reator arcbeig pacedin nterm sfe sorae t Groundwater treatment systems
200 rea Rectos ae beng lacd i inerimsaf strag to(-1,500 gallons per minute) installed

allow time for additional radioactive decay in the reactor core. to remove hexavalent chromium from
Groundwater treatment systems have been operating and are groundwater plumes that threaten the

being upgraded to prevent hexavalent chromium, uranium, and Columbia River in the 100 Areas.
-New and innovative technologies

strontium-90 in groundwater from entering the Columbia River implemented to reduce groundwater
at levels harmful to human health or the environment. As contamination.
described in Hanjbrd's 2015 Vision (see Appendix A), -Five of nine surplus production

0between 20 10 and 2015 all areas of the River Corridor will be reactors placed in interim safe
cleaed p cnsitentwit reord ofdeciionforintrimstorage configuration.

0 cleanedus o s s e t wih r c r so.e is o o n e i Fast Flux Test Facility com pleted
* actons.deactivation of auxiliary plant

systems and began surveillance
3.2 Key Challenges for River Corridor and maintenance.

* Cleanup

Cleanup of the River Corridor has been one of Hantford's top priorities since the early 1990s. This
urgency is due to the proximity of hundreds of waste sites to the Columbia River. In addition, removal of
the sludge from K West Basin, which is near the river, remains a high priority and significant progress is
being made. Highly radioactive materials have been removed from the 300 Area where they were stored
close to populated communities. Spent fuel stored in the 100-K Area has been safely removed and placed
in dry storage on the Central Plateau. Because groundwater contamination continues to threaten the
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('olumbiiba River, DOE has set aggressive goals tor cleanling urL1dae to levels that protect the river by
2020.'1 For one of these contaminants, chromium, DO E \\vill take Steps to enIsure- that by 2012

groundxvater enitcriine. the Coluiha River \\ii nII1t be harl-11 to aquLatic species.

To SLICeSSIfbily comIplete cleanILip of the River Corridor, [D)E and Its Contractors face Several important

challenges:

1. Remove and Dispose of K Basin Sludge0

NN'hat is the challengye? Although1 the spenit foIe has been removed fromi the K Basins. the sIludge-

that remains in the bottom of the K West Basin poses a significant challenge (see Section 1.4.2)

The sludge poses a challenge bcauise It contalis Some of the highest conicentratlonls of

radioactive materials (after spent nucleaCr CIel o the [Ian 1ford Site. The composition of the

sIludge varies greatly and, bcause of its hazards to xworkers, mu1Lst be handled remotely. Shielding"

and other radiolouical controls are required onice the sluidge is recmov ed from the basin for
packgin. lecaue o th sluge' unque ompsitonprocessing It for disposal could also be

dif1ficult.0

* NNhere are we today? A total of 2.3)00 tons ot spent fuel has beeni remiox ed from the K Fast and

K WVest Basins. The' spent fuel xv as packaged anid mov ed to dry, safe storage on the Cenitral

Plateau. Contaminated xvater has been remioved from the K East Basin and the basin has been0
rem-oved. The slude-e from both basins has been placed inI containers that noxv reside in the K

West B~asin. The K East Basin has been completely demolished. After completion of l'Sudge

removmal, the K West Basin xilbe demolished. The transurIanijC slde1 xv III be treated and Stored

onl the Central Plateau pending shipment to the WVaste Isolation Pilot Plant in New Mexico.

2. Store Surplus Production Reactors Until Final Disposal0

" X'hat is the challenge? Three sur-plus prodcIItion reaetors (K East, K West, and N) remain to be

plaed~ into Interim safe Storage conlfilguLration. The B Reactor is being preserv ed as a National
I listoric Landmark. Final disposition of the reaetors xvi II be determined by tureII- dCcisionls (see

Section 3.4.1I ). If remloval and burial Onl the Cenltral Plateaul IS chosen, there x\I II I-rmain

silniicant technical challenges to dismantle and move the radioactive graphite Cores

* Xk'here are wve today? Final reactor dcoiioninOIIg actionIs could be established through111 either

aI NEPA record of decision and ipe ntdthr-ough DOE's ,l b1omfl Enicr-l' IEu (ALA)

au-thority, or thr-oug(h a CERCLA decision and action. Until reactor removal is complete. DOE0

xN Ill conitinueI to conduct rou~tIIin ainltenance. Surx-eIl lance, and radiological monitoring, activ ities

to ensure con1tinuedC protction1 Of' hum-ran health and the environment du-ring( thle Interim storagye

period. Fol loxvinig reactor remioval, any remiaining xvaste sites xvill h e remiediated.

3. Prevent H-exavalent Chromium from Impacting the Columbia River

* XVhat is the challenge? Hlexax alent chr-omium11 is a1 Sigificanit groiinu ltercnaintnth

1 00-D, 100-11, and I 00-K Areas. Chroiut-m is presenit inI grou-ndxvater at more than 10 times

drinking xwater standards. 1lcxavalent chromnium11 poe a potential threat to the health of' aquatic0

li fe alonga the Shores of' thle river. Chromiumn\ xas u~sed as a xvater treatment chemical for1 cooling"

1Sce tri-lParix' Agreement NIi lestories Ni-t0 I16-il1 0-I0'll I 0ioiih NiO I16-I1I0-'t'5 toy descriptions of file speciftic
goals anld tim-ing for cleanu-p of' 100) Area and 300( Area g'IMonndxvater contarmiants.
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water used in Hanford's production reactors. Cooling water from the single-pass reactors was
0 discharged to retention basins and eventually to the Columbia River. In addition to the cooling

water discharges, Much more concentrated Sources of chromium have been found at locations
where the chemical was brought to the Hanford Site and unloaded for use. It is not known with
certainty if all of the areas have been identified where hexavalent chromium was unloaded for use

* at the site.

0 . Where are we today? Remediation goals have been established that are well below drinking
water standards so that cleanup is also protective of aquatic species. Pump-and-treat systems
have been effective in removing chromium from groundwater at Hanford. These systems are
being expanded to achieve remediation goals. Sources of chromium in the groundwater are being
removed and work continues on identifying all the sources of hexavalent chromium
contamination. Moreover, recent sampling within the Columbia River itself has identified
locations where chirom-ium-contaminated groundwater is upwelling into the river. This
phenomenon needs to be better understood to design and implement effective remedies.

4. Achieve Strontium-90 River Protection Goal

*What is the challenge? The strontiuIm-90 plume at 1 00-N Area exceeds drinking water
S standards by approximately three orders of magnitude. There is no ambient water quality

standard for strontiuIm-90, so the drinking water standard is used as a default standard. However,
* the actual dose to aquatic receptors is signiticantly below published risk-based dose guidelines.

StrontiuIm-90 tends to bind tightly to soil and consequently is difficult to remove by standard
pump-and-treat systems.

* . Where are we today? In the mid-1990s, a CERCLA interim action led to operation of a pump-
and-treat system to reduce the amount of strontium-90 entering the Columbia River. However,
this effort was discontinued when it was determined that the system was ineffective and provided
only about one-tenth of the mass removal compared to natural radioactive decay (DOE 2006b).
The pump-and-treat system IS Currently in cold-standby status. Subsequently, DOE has begun
testing alternate remnedies including a permeable reactive barrier using apatite sequestration
(Strontiumn-90 Trecitabilitv Test Plan/lbr 100-NR-02 Gr-oundwater Operable Unit [DOE 2006a
reissue]) and a method called phytoextraction that uses plants to extract and sequester soil and
waterbornec contaminants.

* 5. Remediate the 300 Area Uranium Plume

0 What is the challenge? The uranium Plume in the 300 Area has proven to be difficult to
understand, predict, and rernediate. An original remedy of monitored natural attenuation did not

* achieve cleanup levels within the predicted timeframe (EPA 1996 and DOE 2006b).

* Where are we today? A new remedial investigation/feasibility study supported by advanced
science and technology investigations and applications is underway to tackle this complex
uramni plumne and other contaminants of concern. One of the new technologies is the
experimental application of polyphosphate injection aimed at sequestering uranium in the vadose
zone. In addition, DOE's Office of Science has put in place an Integrated Field Challenge test
site in the 300 Area to enhance the understanding of the complex geochemnistiy and interactions
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xth tiuct[Uating Columbia River levels. This prolect is expected to mpoethe Linlderstandig of'

this plme and support developmnrt ot effective remedies.0

3.3 River Corridor - Final Decisions

Final records ot'decision are required for the I100 and 300 Areas to guidc future i-rmediation., to en1SLrC

that remedial actions performedl Under Interim action records of' decisioni are protective Of human health

and the environment, and to determiine if additional actions are required. To proceed toward records of

decision for the 100 and 300 Areas, six geographic decision areas ( Fi cure1- 1-I )have been defined fori the0

River Corridor: 100 13.C Area, 1 00-K Area. 100-N Area. I 00-D and 11 Areas, 100-F Area com-binled With0

1 0)0-IU--2 6 Areas. and 300 Area (inc1ludine(- nearby 000 Area waste sites). These decision areas contain

I quid vvaste sites, solid wvaste burial grIound(s, surIpluIs facilities and In frastructure, contaminated
crIoonId\ dater plume11s. and sur-plus prodcLItionl reactors. These decision areas encompass the 1oo and 300

Areas NPL sites.

To su~pport decisions, [)OE IS Undertaking remedial Investigations in each of the six geographic decision
areas. In addition, DOE is assessiru I lanford releases into0 the ColumIrrbia Rivecr to dletermine the extent ol'
I tan tord contamination in the river. These six decision aireas havec been devecloped to enIsure- that tinlal

recmedy decisions address the entirety of the 100 and 300 Areas. Together., surfo'Ce remedies (i.e.. for

w\aste sites and facilIities ) and grnoundwater remnedies mnust protect humanIII health and the envir-onmnlt.
Cleanup-11 levels for final ieeie~is Will be protective COf future- uIses Consistent With the land Use
designations in the Htnii6rcI 17 7.1~~;i Vc LimLI-L xc Ph,; (DOE I 999). I.e.. conservation and
preservation for most of the area and industrial Use InI the 300 Area. WVhen linterlim records of decision tor

River Corridor 1 00 Area Waste sites Were selected inI the ind- I 99t0s. a conserx ative residential exposureC
scenario was Used to determine11 protect]\ elless (or those Interim actions becau~se DOE had not vet
desien9ated land LIses. ClecanuLp goals established through1(0 inlteimI records of decision1 Will cont11inu to be
u~sed to I'uide futureC remedial actions and xx il IIspport reasonably foreseeable land uIses in the Rivecr

Corridor.

As shown in F"iC 3-2, DOE w\Ill complete remredial investiatin esblt tde o ohsuc

and groun,1dxvater operable uiIts wvithin each geographic decision area. The purIpose of the remedial

investigation is to eharacterize the n~ature- and extent of I tan f'ord contaminants and assess the risk from0

exp)osure- to those contaminants wvithin a decision area. The River Corridor Baseline Risk Assessment,

Colum11bia Riv er remedial in\vesti,,ation (JRcmctliah;/ Ili'vL'4igL/i(i o/ HunI/ocl .Sitc Recscs t'o d'hc Colmi,t,,'

River[DOE 2008(]), wvaste site cleanul~p yen fication data, and field investigto data w ill prov ide
characterization and baseline risk assessment In formation for contaminated areas \\vithin all six decision0

areas and the Co0lumbia River. The feasibility studies will compare cleanuLp alternatives uISiuc1 the

CERCLA criteria. A plan \\vill be prepared for each of the six decision areas to propose final remedies for

both source and gr1oun~dwater Operable Units. The six records of decision Will describe the remaining

cleanup actions required for River Corridor c~lanup completion. These six decisions (proposed plans and

records ot'decision) are scheduILled to be completed by 20l14. Most clealiLip action1s are scheduled to be

completed by 2015. H-owever, some Wvaste Site cleanuLp associated \Vith some1 Major faicilities Wvill not be

completed Until after the facilities have been removed, e.g.. Wvaste sites associated kvith 100-K Area and K

Basins.
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Figure 3-1. Geographic Decisions Areas within the River Corridor
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information supporting final
decisions for each area

Source Operable Units Remedial Final Decisions for

interim Action RODs Investigation/Feasibility combined source and

Remedy Implementation Study (RI/FS) Documents groundwater operable units
and Proposed Plans (PP)

Cleanup Verification for each area

Orphan Sites investigation10 BC A e1 0 BC r
RI/FS/PP RO D

Groundwater Operable
Units 100-D/H Area] 100-0/K Are

Interim Action RODs RI/FS/PP ROD

Remedy Implementation/-l 100-F11.-/IU-6 20/lU-

Groundwater Monitoring AraU/S/P6Ae ROID

River Corridor Baseline 100-K Area 100-K Area-
Risk Assessment RIF/PROD

Evaluates risks from source and
groundwater units for six 100-N Area 100-N Area

decision areas. Includes human R/SP O
health and ecological risks. R/SP O

Columbia River Remedial 300 Area 300 Area ROD
Investigation R/SP

tInvestigates Hanford Site
releasesto the Columbia River
to determine if further action is

needed.

Figure 3-2. Strategy to Align River Corridor Geographic Decision Area Records of Decision

3.4 Cleanup of Major Facilities within the River Corridor

Within the six geographic decision areas described in Section 3.3, there are major facilities whose final
disposition must be included in the completion of the River Corridor remnediation. There are nine surplus
plutonium productions reactors along the Columbia River in the 100 Areas. In the 1 00-K Area, the spent

fuel storage basins have had the spent fuel removed. However, the K West Basin contains approximately0
1000 cubic feet (-30 cubic meters) of sludge that presents a significant challenge to completion. The Fast
Flux Test Facility (FFTF), a prototype breeder reactor, also must be put into a final safe configuration.

Finally, within the 300 Area, the DOE Office of Science will retain four facilities that will need to be
removed on a schedule that is a decade or more after other work in the 300 Area is to be completed.
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* 3.4.1 Surplus Production Reactors

In 1998, C Reactor was the first reactor in the DOECoubaRvremdlInstgin
complex to transition to safe storage. Cocooning theClubaRvremdlIveiaio
reactor demonstrated new technologies to reduce To complement the source and groundwater
worker exposure to radiation, lower maintenance investigations for the River Corridor and to ensure
cotadaclrt0ie lau ytasern that River Corridor cleanup is protective, DOE has

cots ad ccleat steclanp y rasfrrn initiated a remedial investigation of Hanford Site
lessons learned about safe storage to other reactors. releases to the Columbia River. The intent of this

* work is threefold:
The NEPA Record of Decision for the 1 . Samples will be collected and analyzed to identify
Decommissioning of Eight Surplus Production presence, concentration and location of Hanford
Reactors EIS (58 FR 48509) documents DOE's Site-related contaminants in the Columbia River.0decision of interim safe storag4e followed by one-piece 2. These sample results will be used to estimate the
removal to a Central Plateau disposal facility. N current risk to human health and environment.
Reactor was not included in the EIS as it was not 3. This work will determine whether or not any
available for decommissioning at the time of the cleanup actions are needed to lower the risk to

0NEPA EIS and interim safe storage was approved humans, animals, and plants from being exposed
*through the CERCLA process. Final disposition will to Hanford Site-related contaminants.
* be handled by a subsequent NEPA or CERCLA

decision process. B Reactor has been designated as a National Historic Landmark and will be placed in a
0 configuration consistent with that use and controlled access by the general public for the foreseeable

future. For all reactors except B, interim safe storage actions, selected through the CFRCLA removal
action process, are designed to prevent deterioration and release of contamination from the reactors for up
to 75 years.

* The NEPA record of decision for the reactors (58 FR 48509) also indicated DOE's intent to complete
these decommissioning actions consistent with the proposed cleanup schedule for remedial actions. For
each reactor, Table 3-1 summarizes its current status, identifies the geographic decision area within which
it is contained, and indicates the basis for a final decision. As DOE completes remedial
investigation/feasibility study reports for the six geographic areas, these reports will describe how and
when final reactor decommissioning actions will be coordinated with cleanup actions. Final reactor
decommissioning actions, however, could be established through either a NEPA record of decision and
implemented through DOE's AEA authority, or through a CERCLA decision and action. Until reactor

0 removal is complete, DOE will continue to conduct routine maintenance, surveillance, and radiological
0 monitoring activities to ensure continued protection of human health and the enviromnent during the

interim storage period. Following reactor removal, any remaining waste sites will be remediated.

6Note: Safe storage means dismantling all support facilities Surrounding a reactor, demolishing the reactor
building back to its shield wall, sealing openings, and installing a durable 75-year metal roof. These actions
reduce a reactor's footprint by 80%, allowing for continued decay of short-lived radionuclides, and preventing
contamination from leaking out of the reactor. For example, in the late 1990s, KE and KW Reactors each
contained about 25,000 curies of radioactivity though each reactor had been shut down since the early 1970s.
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Table 3-1. Hanford Reactor Status and Final Disposition

Reactor Current Status(s) Decision Area Final Disposition

B National Historic Landmark 2008
C ISS since 1998 100-13/C

D ISS since 2004 ROD for Decommissioning of Eight

DR ISS since 2002 1 00-D and H Surplus Production Reactors EIS (58

H 155 since 2005 FR 48509).
F 155 since 2003 100-F and IU-2/6

KB ISS to be completed.10-

KW SSto e ompetd.ISS approved through EE/CA Action0

155S to be completed. 100-N Memorandum. Final disposition will
be addressed by NEPA or CERCLA
decision.

(a)ISS decisions made through CERCLA removal action authority.

CERCLA = Comprehensive Environmental Response, Compensation, and Liability ActS
EE/CA = Engineering Evaluation/Cost Analysis
EIS = Environmental impact statement.
155 Interim safe storage.
NEPA = National Environmental Policy Act.
ROD = Record of decision.

3.4.2 K Basins

The 1 00-K Area includes the K East and K West spent fuel storage basins (K Basins). The spent fuel has0
been removed and is in dry storage in the 200 Area. Over the lifetime of these basins, debris, silt, sand,
and material from operations resulted in the formation of sludge that accumulated in the bottom of these
basins. There is a total of about 1000 cubic feet (-30 cubic meters) of sludge contaminated with fission
and activation products and uranium. The sludge from both basins has been placed in containers that now0
reside in the K West Basin. The K East Basin has been completely demolished. After completion of
sludge removal, the K West Basin will be demolished. The transuranic sludge will be treated and stored
on the Central Plateau pending shipment to the Waste Isolation Pilot Plant in New Mexico. The 1 00-K
Reactors will be placed in interim safe storage.

3.4.3 Fast Flux Test Facility

The FFTF lies within the 300 Area decision area. DOE is currently evaluating decommissioning and final0
disposition options for FFTF through the Tank Closure and Waste Management Environmental Impact0
Statement (DOE 2009e). The EIS record of decision will identify the final disposition approach for
FFTF. Pending implementation of a final decision, DOE has placed the facility in a minimum-safe
surveillance and maintenance mode by deactivation of appropriate FFTF plant systems and components
and removal of potential hazards.
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* 3.4.4 Retained Facilities in the 300 Area

* In 2007, DOE's Office of Science elected to retain four facility complexes in the 300 Area - Buildings
325, 331, 318, and 350 - for uip to 20 years. These facilities will continue to support Office of Science
missions implemented through the Pacific Northwest National Laboratory. When these facilities are
determined to be excess to these missions, they will be returned to DOE-RL for final removal and
remediation of any associated waste sites. The 300 Area record of decision will identify mitigation
actions needed to address waste sites associated with these buildings.

* 3.5 Interfaces with Central Plateau Cleanup

3.5.1 Impact of Central Plateau Groundwater Contamination on River Corridor Cleanup

* There are historical groundwater contaminant plumes from the Central Plateau (200-BP-5 and 200-PO-1
* Operable Units) that have reached the 100 and 300 Areas and the Columbia River. The principal

contaminants are tritium, iodine- 129, and nitrate that resulted from Hanford's last fuel processing
operations at the Plutonium Uranium Extraction (PUREX) Plant in the 1980s. For legacy groundwater

contamination plumes that have migrated off the Central Plateau, the higher concentration portion of the
* plumes has declined significantly in the past 10 years (DOE 2008c). It is anticipated that ongoing efforts

to decrease groundwater recharge in the Central Plateau (e.g., cut-and-cap leaking water lines), coupled
with natural processes occurring within the groundwater system itself, will result in these plumes mneeting
drinking water standards in a reasonable time frame.

* The remedial investigation/feasibility study for the affected 100 Area decision area (l00-IU-2/6 and 100-
F) and the 300 Area decision area will evaluate current groundwater conditions to determine the overall
protectiveness of the proposed source remedies. However, remedy decisions for the iodine, tritium, and

* nitrate plumes will be made through the record of decision for 200-PO-1I Operable Unit as part of the
Central Plateau cleanup. Cleanup decisions and actions for the Central Plateau, including pump-and-treat
systems and monitoring networks, are anticipated to prevent additional plumes from reaching the River
Corridor area above drinking water standards; therefore, future plumes fromn the Central Plateau do not
need to be considered in River Corridor decisions.

* 3.5.2 Environmental Restoration Disposal Facility

Remediation of River Corridor waste sites and contaminated facilities generate low-level, mixed low-
0 level and other remediation waste requiring disposal. These types of waste will be transported to ERDF,
* an engineered disposal facility with its own CERCLA record of decision (EPA 1995a). ERDF is located

on the Central Plateau between the 200 East and 200 West Areas, more than 7 miles from the Columbia
River. Other materials, such as transuranic materials and spent nuclear fuel will be removed for

* appropriate disposition.

* 3.6 Close Out of the 100 Area and 300 Area National Priorities List Sites

* Upon completion of cleanup as specified in the CERCLA records of decision, DOE will close out the 100
* Area and 300 Area NPL sites in accordance with CERCLA requirements (EPA 2000). NPL close out

procedures, such as site deletion, include a cumulative assessment of remedial actions taken to ensure
they are protective of human health and the environment and that no future response action is likely.
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Close out of these units will also include integration with the DOE-RI Long-Term Stewardship Program0
to ensure institutional controls are implemented in accordance with records of decisions.

The CERCLA process requires DOE as lead agency for the Hanford Site, to conduct five-year reviews to
be triggered by any remedial action that leaves hazardous substances onsite at levels that do not allow for0
unlimited use and unrestricted exposure (EPA 200 1). See Section 6.4 for a description of the CERCLA
five-year review process.

You may find more detailed information about River Corridor cleanup and remediation in
the following resources:

* Records of decision and 5-year CERCLA reviews can be accessed at the EPA
Region 10 site: tpI ysmtepgo/l0/LA PNFIisZanfr

* Hanford Site Active Cleanup Footprint Reduction, DOE/RL-2010-18, US
Department of Ener~gy, Richland, Washington (DOE 2010<.

*HJanford's 2015 Vision (see Appendix A)
*DOE~ Hanford Site web site at hbtLjwwwbhnford~go 0
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* 4.0 Central Plateau Cleanup Completion Strategy

The Central Plateau is a 75-square-mile region Smayo eta lta lau
* near the center of the Hanford Site including the Sumrors Cetralg Plaea Cleanu
* ~~area designated in the Hanford Comprehensive Pors truhF 09

Land Use Plan Environmental Impact StatementMoeta90onofcrnttahlid
(DOE1999 an Recrd f Deisin (6 FRremoved from soil and groundwater. Final*61615) as the Industrial-Exclusive Area, a record of decision obtained for cleanup of

rectangular area of about 20 square miles in the 5-square-mile carbon tetrachloride
center of the Central Plateau (Figure 4- 1). The groundwater plume.
Industrial-Exclusive Area contains the 200 East *Additional groundwater remediation actions

*and 200 West Areas that have been used primarily in place for technetium-99 and uranium in the
for Hanford's nuclear fuel processing and waste groundwater plumes in 200 West Area.

manaemet an diposl aciviies TheCenralProceeding with design and siting of new

Plateau also encompasses the 200 Area CERCLA 20* PltnumpFinshigat colex:

*NPL site. The Central Plateau has a large physical PuoimFnsigPatcmlx
invetor of hemcal rocssin an suport- Packaged 20 tons of plutonium-bearing
invetor of hemcal rocssin an suportmaterials in safe, stable forms.

facilities, tank systems, liquid and solid-waste - Completed shipment of plutonium to
disposal and storage facilities, utility systems, Savannah River and fuel shipment to ISA.
administrative facilities, and groundwater - Removed 61 contaminated glove boxes
monitoring wells. *Transuranic waste retrieval and shipment off

* site:
As a companion to the Hanford Site Cleanup - Retrieved 50,000 drum-equivalents of

0Completion Framnework document, DOE issued itssupctrnrai;wtefotech.
-Made 430 shipments (14,600 drum

draft Central Plateau Cleanup Completion equivalents) of transuranic waste to the Waste
Strategy (DOE 2009c) in September 2009 to Isolation Pilot Plant in New Mexico. An

additional 1,000 drums have been certified forprovide an outline of DOE's vision for completion shipment.
of cleanup activities across the Central Plateau. *Demolished more than 20 Nuclear,
As major elements of the Hanford cleanup along Radiological and Industrial Facilities.

* the Columbia River Corridor near completion, Completed demolition of 21 2-N/PIR facilities.
DOE believed it appropriate to articulate the *Canyon facilities:
agency vision for the remainder of the cleanup - Four of five canyon facilities deactivated and
mission. The C'entral Plateau Cleanup placed in surveillance and maintenance

CopeinStrategy and the Hanfobrd Site Cleanup mode (T Plant continues to support waste
Completion Frmwr eepoie otemanagement operations).

Comleton ramwor wre rovdedto he- Obtained record of decision for the U Plant
regulatory community, the Tribal Nations, political canyon final disposition.
leaders, the public, and Hanford stakeholders to - Completed demolition of U Canyon ancillary

0promote dialogue on Hanford's future. tanks.

The Central Plateau Cleanup Completion Strategy (DOE 2009c) describes DOE's vision for completion
of Central Plateau cleanup and outlines the decisions needed to achieve the vision. The Central Plateau
strategy involves steps to: ( 1) contain and remediate contaminated groundwater, (2) implement a

* geographic cleanup approach that guides remedy selection from a plateau-wide perspective, (3) evaluate
and deploy viable treatment methods for deep vadose contamination to provide long-term protection of
the groundwater, and (4) conduct essential waste management operations in coordination with cleanup
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Figure 4-1. Major Facilities in 200 Areas of Hanford's Central Plateau

actions. The strategy will also help optimize Central Plateau readiness to use funding when it is available
upon completion of River Corridor cleanup projects.

One aspect of the Central Plateau strategy is to put in place the process to identify the final footprint for0
permanent waste management and containment of residual contamination within the 20-square-mile
Industrial-Exclusive Area. The final footprint identified for permanent waste management and
containment of residual contamination should be as small as practical and remain under federal ownership
and control for as long as a potential hazard exists. Outside the final footprint, the remainder of the
Central Plateau will be available for other uses consistent with the Hanford Comprehensive Land- Use
Plan (DOE 1999), while maintained under federal ownership and control.

Accordingly, the Central Plateau strategy is organized into the following three principal components:0

" Inner Area - defined as the final footprint area of the Hanford Site that will be dedicated to
permanent waste management and containment of residual contamination. The boundary of the
Inner Area is defined by waste disposal decisions already in place and the anticipated future
decisions that will result in the requirement for continued waste management and control of
residual contamination. The Inner Area is anticipated to be approximately 10 square miles, or
less, in size and will remain under federal ownership and control for as long as potential hazards
exist. If future waste management facilities are required to support mission completion, e.g., tank
waste treatment, those facilities will be located within the Inner Area.

* Outer Area - defined as all areas of the Central Plateau beyond the boundary of the Inner Area.
It is DOE's intent to clean up the Outer Area to a level comparable to that achieved for the River
Corridor. Contaminated soil and debris removed as part of Outer Area cleanup will be placed
within the Inner Area for final disposal. Completion of cleanup for the approximately 65-square-
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mile Outer Area will shrink the active footprint of cleanup for the Central Plateau to the Inner
* Area.

.Groundwater Remnediation - as acknowledged in the Hanfford Site Groundwater Strategy
Protection, Monitoring, and Remediation (DOE 2004), the Hanford Integrated Groundwater and

* Vadose Zone Management Plan (DOE 2007), and then reaffirmed in the 200-ZP-lI record of
decision (EPA 2008), DOE's goal is to restore Central Plateau groundwater to its beneficial uses,

0 unless restoration is determined to be technically impracticable. This includes the groundwater
underlying both the Inner and Outer Areas.

In 2009, the Tni-Parties agreed to negotiate changes to the Tni-Party Agreement that would address
Central Plateau cleanup completion strategies and integration of facility disposition with reinediation of

* geographically associated waste sites, among other topics. In March of 20 10, the Tni-Parties signed a
Tentative Agreement (Tentative Agreemnent on Hanford Facility Agreement and Consent Order Change
Forms Implemnenting Changes to C'entral Plateau Cleanup, DOE 20 1 Od) and proposed Tni-Party
Agreement change packages to implement the new approach for Central Plateau cleanup. Amrong other
changes, this agreement re-aligns the existing process-based operable units on the Central Plateau to be
more geographical in nature and consolidates the decision making to support a more holistic approach to
Central Plateau cleanup.

* 4.1 Current Situation

* Liquid waste sites on the Central Plateau have discharged more than 450 billion gallons of liquid waste
and cooling water to the ground. These past releases have created extensive plumes of groundwater
contamination originating from the Central Plateau with a combined area of about 60 square miles above

* drinking water standards (DOE 2009d). A significant portion of the previously released contamination
remains above the water table and poses a threat to groundwater. Interim groundwater treatment is in
place for contaminant plumes in the 200 West Area. A record of decision for the large carbon
tetrachloride plume (200-ZP-I Operable Unit) has recently been signed (EPA 2008), and design and
construction of the 200-ZP-lI groundwater plume containment and restoration system is underway.
Active waste management facilities are operating to support the ongoing cleanup, and many of these
facilities will be required to support cleanup until completion. These facilities include liquid effluent
treatment, solid waste packaging and handling, solid waste disposal, spent fuel storage, analytical

* laboratories, and eventually the Waste Treatment and Immobilization Plant (WTP) for treatment of
* radioactive tank waste.

4.2 Key Challenges for Central Plateau Cleanup

* The challenges for cleanup of the Central Plateau differ from those in the River Corridor. Most cleanup
* efforts along the River Corridor have focused on removal of contaminants to the Central Plateau. A

portion of the plateau, however, will retain significant inventories of contamination and long-term waste
management activities will be required to ensure protection of human health and the environment. The

* Inner Area will continue to be used until completion of all cleanup activities including tank waste
* treatment and closure.

Cleanup of the Central Plateau is a highly complex activity because of the large number of waste sites,
0 surplus facilities, active treatment and disposal facilities, and areas of deep soil contamination. Past
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discharges of more than 450 billion gallons of liquid waste and cooling water to the soil have resulted in
about 60 square miles of contaminated groundwater. Today, some plumes extend far beyond the plateau.
Containing and remediating these plumes remains a high priority. Another priority has been removal of
nuclear materials stored at the Plutonium Finishing Plant. Complete removal of the Plutonium Finishing
Plant complex is expected by 2015. Removing waste sites in the approximately 65 square mnile Outer
Area of the plateau is underway. In tandem with River Corridor cleanup, removal of these Outer Area
waste sites will shrink the footprint of active cleanup to an area of approximately 10 square miles. The
following paragraphs describe some of the significant challenges facing the cleanup of the Central
Plateau:

1. Number, Variety, and Complexity of Cleanup Actions

" What is the challenge? There are more than 800 waste sites on the Central Plateau and the
cleanup of the plateau will involve a mix of containment, removal, and disposal (e.g., to ERDF),
and in-place remnediation (e.g., for groundwater). The number and variety of waste sites, surplus
facilities (900+), active and inactive burial grounds, and active and inactive processing facilities
means that many cleanup decisions must be coordinated. Also, the actions to implement cleanup
decisions will need to be coordinated to make the efficient use of cleanup resources.

* Where are we today? The Central Plateau Cleanup Completion Strategy (DOE 2009c) seeks to
arrive at timely and integrated decisions to implement efficient cleanup actions. Approaching
remedy selection in a holistic, rather than sequential, manner will assure the public and taxpayers
that remediation dollars are focused on the highest priority actions.

2. Need for Remediation of Deep Vadose Zone Contamination Vadose Zone

* What is the challenge? A vast majority of Hanford's The vadose zone is the area between the
ground surface and the water table. On

remaining in-ground contaminants reside in the vadose zone the Central Plateau, the deep vadose

of the 200 Area Central Plateau, where reprocessing zone is defined as the region below the
operations occurred. The vadose zone at this location is practical depth of surface remedy

compise ofabou 25 fet o watr-usatrate sol aove influence. Central Plateau waste sitescompise ofabou 25 fet o watr-usatrate sol aove have discharged more than 450 billion
groundwater that discharges to the Columbia River. gallons of liquid waste and cooling water

Contaminants in this zone originated from intentional liquid to the ground. Much of this
discargs tocris, etenionbasns, nd renhes nd rom contamination, however, remains above
discargs tocris, etenionbasns, nd renhes nd rom the water table and has the potential to

unintended tank waste releases in the tank farms. The deep contaminate groundwater in the future.
vadose zone is defined as the region below the practical depth What is the Deep Vadose Zone?
of surface remedy influence (e.g., excavation or surface The deep vadose zone is defined as the
barrier). Traditional remedies will have limited effectiveness region below the practical depth of
to solve these problems because of contaminant depth, surface remedy influence (e.g.,

contminnt orpion an th preenc ofa cmplx goloic, excavation or barrier). In some areas of
contminnt srpton, nd he resece f a ompex goloic, the Central Plateau, the deep vadose

geochemnical and microbial environment, zone contains mobile contaminants that
may impact groundwater in the future.

" Where are we today? DOE has initiated a series of These deeper sections of the vadose
treatability tests to identify and evaluate potential approaches zone pose unique problems for

to deep vadose zone contamination. These tests (DOE 2008b) characterization and remediation of
contaminants.
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focus on technologies for remediating deep technetium-99 and uranium. Initial field testing is
underway for desiccation'" technology to reduce the mobility of techinetium-99 in the vadose
zone. Additional tests are planned for sequestration of uranium to immobilize subsurface
uranium. Refer to Section 4.6 for more details about deep vadose zone remediation.

3. Long-Term Effectiveness of Engineered Surface Barriers

. What is the challenge? Engineered surface barriers will be required for disposal sites on the
Central Plateau including ERDF, the Integrated Disposal Facility, and the mixed-waste disposal
trenches. There is growing recognition that surface and subsurface engineered barriers arc an
integral part of waste site remediation that is needed to minimize further contamination spread,
allow time for additional radionuclide decay, and lower worker and environmental risks.
Nonetheless, DOE also recognizes concerns remain over the long-termn effectiveness of barriers
and their expected longevity. Long-termn assurance of barrier performance will build upon near-
term research, analysis, and field-testing of each barrier component and the integrated barrier
system to ensure that it will work as designed.

. Where are we today? The best example within the DOE complex of testing barrier performance
is the 5-acre surface-engineered barrier built in 1994 atop a liquid waste site in the 200 East Area,
called the Hanford Prototype Barrier. Barrier design was based on years of material and soil
research that provided the foundation for barrier construction. Thus, the 1994 barrier was built
from layers of natural sediments and humnan-made materials that control moisture and plant and

0 animal entry while minimizing erosion. Barrier performance has now been monitored for 16
years-the longest period of any surface barrier in the DOE complex. Data confirm the barrier
continues to achieve its performnance goals. Results from such short-term (years to a few
decades) research and tests are fed into models to continuously refine barrier performance

0 predictions. In addition, post-rernediation monitoring will be required to confirm and validate
continued barrier performance. Performance monitoring and barrier maintenance would be
carried out under the long-term site stewardship responsibilities (see Section 6.0).

* 4. Remediation of Legacy Solid Waste Burial Grounds

. What is the challenge? Sixty percent of Hanford's solid waste volume was disposed before
1970, mostly on the Central Plateau in large landfills using common waste management practices
of the day. A key challenge for remediating these landfills is to obtain a common understanding
of the potential risk the waste poses to the environment and how to best minimize that risk.

0 Burial grounds could have the waste removed and disposed elsewhere on the Hanford Site, they
could have an engineered surface barrier installed, or a combination of the two actions could be
taken. If decisions arc made to remove waste from some or all of the burial grounds, then
robotics and surface enclosures would be required to ensure worker and environmental protection
while characterization, removal, treatment, and/or repacking takes place.

. Where are we today? This remains one of Hanford's more challenging decisions. The
decisions will involve comparing the risk of two options: (1) leaving waste where it is buried,
with sufficient controls provided to contain contaminants from the accessible environment, or

* (2) incurring the risk and cost of exhuming more concentrated and dangerous materials and re-

17 Desiccation involves drying a targeted portion of the vadose zone by injecting dry air and extracting soil moisture.
This method reduces the amount of pore fluid that could transport contaminants, impedes water movement, and
augments the impact Of Surface water infiltration controls.
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disposing of them elsewhere on the site or at an ottsite location. Public workshops, sponsored by0

DOE, Ecology and EPA, wvill be held to have a public dia0LoIC Onl the remnediation of Central

Plateau radioactive landfills.

4.3 Strategy for Inner Area Cleanup

Recognizing that past decisions have already established permanent waste management areas within the

Central Plateau Inner Area, the senior executives of the Tni-Parties have ackniowledgecd that there xx ill be a

portion of the Central Plateau that wvill be required fOr con1tinued xwaste management and containment ot
resKidal contamination. These existing~ commitments to continucl xvaste management form the basis for

defining the Inner Area. Redttcine" the area where this occurs to the smallest practical size is consistent
w~ith CERCLA and RCRA policy, DOE management goals, sound fiscal practices, and stakeholdei input.

Fkiure 4-2 highlights DOE's italproposed boundary ror- the Inner Area. In developing thle proposed

bou~ndary, DOE considered:0

* Waste disposal decisions already in place, such as ERDE, thle Integrated Disposal Facility, the

Naval Reactor Compartment Disposal trench, Trench 31 and 34 Mixed Waste Landfills. the U
Plant canyon decision, and the US Ecology Washington Loxv-Lex'el Radioactive Waste facility.

" Areas xvhere post-closuire and cleanup actions xvould likely result in engineered surthee barierts
even if some xvaste removal xvas performed, suIch as the remaining canyons, tank farms. potrtions

of the Waste Treatment Plant, and existintt loxv-level xvaste buirial grounds.

* Areas xvhere deep x'adose zone contamination exists beloxv the effective range of surflice

remedies. xvhich xxillI therefore likely require long-termn surtaiCe Controls.

As cleanup decisions are made and implementation progresses, the boundat-y of the Inner Area xvill be

refined as appropriate to reflect the final maniag emenit/containmiient area.

DOE's strategy for remecdiation of the Inner Area is to:

* En1sure that thle con1figuration of the xvaste disposal Facilities and residual contamnination

remnaining after cleanuLp IS protective of groundxvater, humian health, and ecological receptors.

* Apply the decision-making steps of the CERCLA process for the Inner Area's excess facilities,0
wvaste sites, burial grou~nds, and tank farm environmental media contaminated by radionuc lides.
Apply corrective action and closure reqttircincnts fromn RCRA and Washington state's Hutzai, don'

WaxUw Auu'inu (RCW 70. 105), xvhere applicable.

" Use sound technical cleanup principles as the basis for remedy selection to en1sure that remedy
selection criteria are applied consistently across the entire Inner Area.

* Usc a comprehensive approach to evaluate remedial alternatives ( I) to improve DOE's ability to
evaluate each site in the context of the entire Inner Area cleanup, (2) to provide the best assurance
that the full scope of potential risks and impacts are taken into account by decision-makers xvhen

selecting remedies for specific sites and (3) to appropriately balance other criteria suIch as long-9
termn effectiveness and cost, and consider pu~blic acceptance across the entire Inner Area.
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*Integrate groundwater and soil remediation using a defense- in-depth approach that applies a
combination of actions including infiltration barriers, vadose zone monitoring, groundwater
monitoring, and readiness to implement groundwater treatment, when necessary.

* Establish institutional controls that will complement engineered controls selected in decision
documents. Continued federal ownership combined with institutional controls will ensure
long-term protection of human health and the environment.

. As part of the CERCLA five-year review process, monitor the Inner Area to ensure cleanup
remedies remain protective and enable early action in the event of emerging contaminant

* plumes that could potentially impact groundwater.
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To achieve consistent and protective cleanup decisions for the Inner Area, DOE intends to develop
cleanup levels that (1) satisfy applicable or relevant and appropriate regulatory requirements and (2)
ensure that the selected remedies are protective of groundwater, protective of ecological resources, and
are protective of human health for future surface users consistent with the designated reasonably
anticipated land use. For protection of future surface users, exposure scenarios will be developed that are
consistent with the long-term waste management obligations, institutional controls, and surveillance
activities required for the Inner Area.

4.3.1 Surplus Facilities

The Central Plateau includes more than 900 facilities and structures including offices, shops, and trailers,0
as well as large processing, storage, or handling facilities such as the Plutonium Finishing Plant. A
combination of regulatory decision paths will be applied to structures depending on the extent of
radioactive or hazardous chemical contamination present. DOE will manage the process to determine
what cleanup remedy will be used for most uncontaminated structures. Contaminated structures will be
dismantled in accordance with DOE decommissioning policies or as CERCLA removal actions if a threat0
of release of hazardous substances to the environment is present.

At the Plutonium Finishing Plant, the final steps in Hanford's plutonium production mission were0
performed. DOE shut down the facility in 1996, and most of the plutonium inventory has been shipped to
other sites. In 2009, all special nuclear material was removed from the Plutonium Finishing Plant
complex. This included slightly irradiated spent fuel that has been transferred to the Canister Storage
Building for safe, interim storage and the Plutonium Finishing Plant complex will be reduced to slab on
grade. The complex included numerous facilities and infrastructure including waste lines, ditches, and
drain fields that are now identified as plutonium- and carbon-tetrachloride-contaminated waste sites.

4.3.2 Canyon Facilities

The Central Plateau contains five large defense production facilities, referred to as canyons (see
Figure 4-1) that originally were designed for fuel reprocessing operations. Four of the five canyons (i.e.,
U Plant, PUREX Plant, B Plant, and REDOX Plant) currently are in an inactive surveillance and
maintenance mode. The fifth canyon, T Plant, is still part of active waste management operations. The
canyon buildings range from approximately 500 feet long to approximately 1,000 feet long and are
constructed of thick (5 to 9 feet) reinforced concrete. These facilities contain large amounts of residual
radioactive material and pose a significant challenge for final disposition. Each canyon facility was
supported by ancillary facilities and infrastructure including waste lines, ditches, and drain fields. Faced
with this significant challenge, in the mid-I 1990s the Tni-Parties selected U Plant as a prototype for0
cleanup actions, and the CERCLA process was used to select its final configuration through a record of
decision (EPA 2005). The U Plant canyon completion approach includes the following steps:

" Remove material and equipment requiring disposal at a different location; place contaminated
equipment and materials in cells, below-ground galleries, or other below ground portions of the
building.

" Demolish the upper structure of the canyon leaving demolition debris in place.
" Place a protective barrier over the demolished building and adjacent waste sites and demolished

structures.
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DOE expects to also apply the CERCLA process to reach final completion decisions for the remaining
* four canyon facilities (PUREX, REDOX, B Plant, and T Plant) and that similar completion decisions will

be selected. RCRA requirements will also be incorporated into the completion decisions.

Similar to the decision structure anticipated for the waste sites above, each of the five canyons will be
assigned to its own geographic zone for decision making and remedy implementation purposes. Nearby
waste sites will also be included with the final canyon cleanup decisions. Each canyon-oriented zone will
include associated facilities, infrastructure, pipelines, and waste sites.

* 4.4 Strategy for Outer Area Cleanup

The Outer Area covers approxim-ately 65 square miles and contains more than 100 waste sites and
structures scattered throughout largely undisturbed sagebrush steppe habitat (see Figure 4-2). Most of the

0 waste sites in the Outer Area are small near-surface sites that will be removed for treatment as needed for
onsite disposal or sampled to confirm that no additional action is required, except for implementation of
appropriate institutional controls. The largest components of the Outer Area remediation are the ponds
where cooling water and chemical sewer effluents were discharged and the BC Control Area where
Surface contamination was spread because of animal intrusion into a waste site.

Most of the Outer Area of the Central Plateau will be remediated to unrestricted surface levels
comparable to the adjacent River Corridor to Support the future reasonably anticipated land use of

0 conservation/mining. Most of this area is reserved for the management and protection of archeological,
cultural, ecological, and natural resources and related uses which require protection of human health and
ecological pathways. Limited and managed mining (e.g., quarrying for sand, gravel, basalt, and topsoil
fo r governmental purposes only) could also occur. Approximately 10 square miles of the Outer Area lies
within the Industrial -Exc lusilve Area previously designated by the Haqfbird Comprehensive Land-Use

* Plan (DOE 1999) and the record of decision (64 FR 61615), and, following cleanup, would be available
for uses consistent with that designation.

Outer Area remediation up to a depth of 15 feet is planned, to be consistent with the River Corridor and to
9 enable authorized surface uses. Institutional controls will be required in limited areas as there may be

restrictions onl sub-surface use in portions of the Outer Area. Similar to cleanup of the River Corridor,
* cleanup of the Outer Area primarily involves removal of contaminated soil and surplus facilities with

disposal in ERDF or other approved disposal locations. Monitoring and continued institutional control
0 will likely be required at the large ponds in the Outer Area to allow radioactive contaminants to decay to

levels Suitable for unrestricted surface use, consistent with reasonably anticipated future land use of
conservation/mining. A small area in the southeastern portion of the Outer Area containing two inactive
landfills will be closed under Washington state landfill closure regulations (that is, placement of a cap and
continued monitoring/institutional control). These lands are expected to remain under continued federal
ownership and control.

DOE and the regulatory agencies have reached a tentative agreement (DOE 20 10d) on the decision
9structure that will be used to make the CERCLA and RCRA decisions for the Outer Area. This

agreement and associated Tni-Party Agreement change packages define the Outer Area decision structure
and timing for completing remediation decisions.
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FunldingJ1 provided by the ,1mnriuvi7 JRcoi'e;v mi Rcimv,csicil hic IS SLIPPOr'tiiw accelerated cleanuLp InI

the Outer Area. A variety of 11Cinterim aCtionIS IS underwIay to -'shrink thc activ cleanuILp t(ootprit-t anld

suIpport InMal Cceanup decisins planned Inl anl Outer Area record of dcci sionl as part or the necw CGemini

PIo/l/ Cleanup) Comlpleiion Sirac~q (D(E 2F009c ). Key aci tiQS Finclude the demolition ot the 2 I 2-N,

2 1 2- P and 2 I 2-R facilities (complete) and remlediationl of associated w\aste Sites, and remlediationl of thc

large BC' Control area (17 acres complete and greater than 65,000) tonls of soil disposed at ER DE) based

onl recently completedl aerial-based radiological survey. InI addition, actions onl do/cens of small

miscellaneouIs waste Sites, inl the 200-N4G- I Operable Unit have been accelerated with .l 11110C(11 Reucvrv

talni Reinm-csnci;,I .40/ fundine. Characteriiation of Outer Area ponds and PI-)lelinecs IS also unlderway to
suIpport plCaainOan Outcr Area rec~liisiiii/eiiilvstudy CERCLA (loetl1inenationl.

4.5 Strategyv for Central Plateau Ground-water Cleanup

A key element of the Central Plateau- c~lanup Stratee-v IS eronudw1(1\ater remediation and protection.

Pr-otctionI Of the groundwvater and Ultimately the Colu1-mbia Rivecr is essential. The groLncdwater benecath

the Central Plateaul IS currenCltly div\ided Into tour Operable units (Figure 4-31) tor- purIposes oflremedial

Investigation:0

*The 2hO-PO- I Operable Unit is located Inl the southern- halfof the 1-00 Fist Area and includeCS

eXtenIsive plumeIIs oftritium.1 iodline-I 129, and nitrate.

*The 200-13P-5 Operable Unit is located inl the northern half of the 200 Fast Area and includecs

contaminant pIlume1S of uriaium11 and teChne~tiumI-9().

*The 200-UP- I Operable Unit Is located inl the Southern half of the 200( West Area and inIcludeCs

contaminant plumes of techinetium-99 and ur11aium,1.

*The 200-ZP- I Operable Unit is located inl the northern half'of the 200) West Area anld Hincludes a

largeC plume11 of carbonl tetrachloride and sinaiIcr pIlumeIs of teChiumC6-1-99, chrom111ium.1
trichloroethylenle. and iodine-I 129.

For areas of mzroun11dwater con1tainlationl inl the Central Plateau,. the goal.1 is recmediation ot'the iquLr clto

achieve drinking wvater standards, uinless dectermned to be technically ipract icable. InI those inlstanices

\vhere remediation goals are niot aciev~able inl a reasonable time framei, programs \\vi l be implemented to
contain the pIlumeI. preCVent eXpOStire to containfated grou1-ndwater, and evaluate fu-rther risk reduIction

opPOr-tui~ties as new technologies become available. Near-term actions wvill be taken w\hen appropriate to

control pIlume mi1grationl unItil remediation goals are achievecd. This goal is consistent wvith the HmlU/ord

Siac (Jroumdvoic Si'wc- (DO F 2004).

CurrenCltly, the 200 West Area grIou~ndwater operaLble unlits, 200-UP-I Operable Unit (EPA 1997) and 200-

ZP- I Opeirable Unit (EPA I 995b). haveC in~terim1 l-hip-arl-treat s\ stems that attack the highest

concentration portionIs of the plumlies. DOE's strategy to enhan~ce tlhe existing, in~terimI PuiMp-aid-treat

systems reflects the neced to Improve containment of contamination and to reCturn- the a(Ilui er to dr-inking0

water standards. DOE is Implementing this strategy thlrough a remedy decision (200-ZP- I Operable Unit,

DOE 2008d and EPA 20)08). DOE IS currenCltly designing and buildling- the treatment system for the 200-

ZP- I Operable Unit and intenids to Include su~fficnt capacity to also treat the uraium-II and technietium1-'9

pIlumeIs that are part of the 200-UP-1I Operable Unit. This treatment system is anticipated to be Used for0

25 years w-ith the intent of remo\I'no- 95"o of the mass of carbon tetrachloride currently inl the aqui frr.

42 1 iantbrd Site Cleanup Completion Framle\\ ork



DOE/RL-2009-I10, Rev. 0

* Analyses supporting the record of decision for 200-ZP-1I indicate that an additional 100 year period of
monitored natural attenuation will bc needed for contaminant levels to reach cleanup levels. As part of
the Central Plateau Cleanup C'ompletion Strategy (DOE 2009c), the Tni-Party Agencies have agreed to
address the future 200-UP- I Operable Unit remedy decision as a future record of decision amendment to

* the 2008 200-ZP- I Operable Unit record of decision, resulting in a consolidated remedy decision for the
0 200 West Area groundwater plumes. It is anticipated that the new combined remedial
* investigation/feasibility study and proposed plan for the 200 West Area groundwater plumes will be
* issued by September 30, 2010, with a record of decision in early 2011.

20".P-5

002

200F

0 River Corridor 200-B P-5 Operable Unit

0an Fam -ak am 200-ZP-1 Operable Unit
* 200-UP-1iOperable Unit

LI]200-PO-1 Operable Unit

RN Ct.tn0 t~-f.efon R..h Na.,aI[ Mo-u.t

* Figure 4-3. Groundwater Operable Units on the Central Plateau
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DOE is scheduled to continue investigations and make remedy decisions for the 200 East Area

groundwater plumes through a consolidated remedial investigation/feasibility study and proposed plan,

anticipated to be issued by December 31, 2012. The consolidated remedial investigation/feasibility study

and proposed plan will result in a combined record of decision for the East Area 200-BP-5 and 200-PO-lI
Operable Units in 2013. For the 200-PO- I Operable Unit, the likely response will be to monitor the
existing iodine, tritium, and nitrate plumes to ensure that these plumes decay or attenuate to levels below

drinking water standards within a reasonable timeframe. For the 200-BP-5 Operable Unit plumes of

uranium and technetium-99, treatment options will be investigated to contain these plumes within the
plateau and return the groundwater to drinking water standards.S

DOE expects that groundwater plumes will be successfully contained within the Central Plateau and

eventually returned to drinking water standards. Treatment systems have been installed and are being
expanded to support this intent. DOE expects to simplify and streamline the regulatory decision process
for final groundwater remedy selection by amending the existing 200-ZP- 1 record of decision (EPA 2008)
to encompass remedy decisions for the 200-UP- I operable unit in the 200 West Area. Subsequently,

DOE expects to issue one additional record of decision to encompass both 200-BP-5 and 200-PO- 1
operable units in the 200 East Area.

4.6 Deep Vadose Zone Strategy

On the Central Plateau, the deep vadose zone is defined as the region below the practical depth of surface
remedy influence (e.g., excavation or barrier). Deep vadose zone contamination presents unique0
characterization and remediation challenges. This type of contamination is not considered to pose
environmental or health risks through direct exposure or uptake by biota. However, it is a primary
concern as a conduit and ongoing source of groundwater contamination and exposure to human or

ecological receptors through the groundwater pathway.

This subsurface environment consists of complex stratified and sometimes discontinuous layers of

unconsolidated to semii-consolidated and water-unsaturated sediments that are in many places
contaminated with radionuclides, metals, organics, and, in some cases, complex mixtures. Contamination9

originated from intentional liquid disposal to ground surface waste disposal facilities and from unintended
tank waste releases. A number of the released contaminants (e.g., strontium,-90, cesium-i 137, and
plutonium) have limited mobility in the vadose zone and groundwater. Other contaminants (e.g.,
technetium-99, uranium, and carbon tetrachloride) have the ability to migrate to regions deep within the
vadose zone, reaching the groundwater in some locations and posing a long-term threat in others. A lack0
of understanding of key processes (e.g., biogeochemical and hydrologic) affecting contaminant migration
makes it difficult to predict the location, transport, and fate of these contaminants in the subsurface.

These factors also make it difficult to design and deploy sustainable remedial approaches and monitor
long-term contaminant behavior and the performance of remedial actions. These and other issues make
the deep vadose zone contamination one of the most challenging remediation problems at the Hanford
Site.

DOE has initiated a series of treatability tests to identify and evaluate potential approaches to deep vadose
zone contamination. These tests (DOE 2008b) are focused on technologies to remediate deep technetium-

99 and uranium. Initial test plans have been developed for field testing of desiccation technology to
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reduce the mobility of technetium-99 in the vadose zone. Additional tests have been planned for
sequestration of uranium to immobilize subsurface uranium.

At the completion of all Central Plateau remediation activities, there are some waste sites where soil
contamination will remain, e.g., under caps or very deep contaminants. Inclusion of an integrated
monitoring approach that is designed to provide early warning of significant contaminant movement or
impact to groundwater is a necessary part of the long-term institutional controls identified in source and
groundwater records of decision. A comprehensive, defense-in-depth approach could include monitoring
of the applied remedy (such as monitoring installed into barriers to detect elevated soil moisture beneath
selected areas of the remedy), monitoring in the vadose zone beneath the remaining contamination, and
monitoring in the groundwater. This defense-in-depth approach includes the following elements:

Implementation of appropriate surface remedies (e.g., excavation or infiltration barriers) to
mitigate the potential impacts of deep vadose zone contamination.

00 Inclusion of an integrated groundwater and vadose zone monitoring system that is designed to
provide early wamning of significant contaminant movement or impact to groundwater.

0 . Implementation of groundwater treatment systems that can expand to handle emerging plumes,
* when necessary.

* Continued investment in treatability tests to evaluate potential approaches to remediate deep
vadose zone contamination.

0 Sustained investment in advanced science and technology solutions to tackle deep vadose zone
challenges including characterization, prediction, remediation, and monitoring.

0 Periodically revisit the effectiveness of remedies and possible changes in environmental
* conditions through the CERCLA five-year review process.

This effort is necessary to improve understanding of the deep vadose zone problem, to develop cost
effective characterization and monitoring methods, and to develop effective rernediation approaches that
do not rely solely on extraction of contaminated groundwater.

* An important additional activity that is related to the defense-in-depth monitoring approach is DOE's
commnitment to initiate a series of treatability tests to identify and evaluate potential approaches to deep
vadose zone contamination. If viable technologies are developed here or elsewhere, then remedies could
be selected and implemented across broad regions of the Central Plateau in a manner analogous to

0 groundwater remedy selection. If viable technologies are not available, then long-term institutional
controls focused on groundwater monitoring would provide early warning of new contamination entering
the groundwater below the Central Plateau and would provide time to implement existing remedies such
as groundwater pump-and-treat systems. To complement these treatability tests, a new research and
technology development approach is needed. Given the large number and depth of vadose zone plumes

0 in the 200 Area, it is clear that a holistic understanding of water, gas, and chemical exchange within this
complex region is needed to improve long-term predictions of contaminant movement and flux into the
groundwater. Through improved understanding of the deep vadose zone region, DOE intends to devise
and demonstrate effective remedial actions that control the migration of deep subsurface contaminants so

* as to protect groundwater.
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The Tni-Parties have agreed to realign operable units within the Inner Area of the Central Plateau to be0
generally more geographic in nature rather than based on process history (DOE 2010~d). In addition, a
deep vadose zone operable unit will be created to support investigation and remedy selection for this
challenging type of waste site. These investigations and remedy selection actions will be coordinated
with similar actions for past releases to the soil from single-shell tank farmns. Many deep vadose zone
sites are in close proximity to tank farm waste management areas, and commingled tank farm and non-
tank farm vadose zone plumes exist. A common approach will be applied to ensure that consistent and
protective remedies are developed. For waste sites that are part of the geographic operable units (e.g.,
200 West Inner Area and 200 East Inner Area), it is anticipated that deep vadose zone sites will be
identified for which remedies protective of groundwater cannot be assured and for which further
technology development and treatability testing will be needed. In this situation, these sites will be
evaluated first for the need to apply interim actions (e.g., soil removal or interim barriers) and then these
sites will be assigned to the deep vadose zone operable unit for final remedy selection. These final
remedies will be supported by the ongoing treatability testing and science and technology development0
efforts that DOE has initiated for the deep vadose portion of the Central Plateau. It is expected that some
of these final remedies will not be implemented until adjacent tank farms are ready for final closure,
which could be two or more decades in the future.

4.7 Ongoing Waste Management0

The Central Plateau contains the primary waste management facilities that support cleanup. These
treatment, storage, and disposal facilities will continue to be used and, in some cases, expanded from
current capabilities, e.g., disposal of immobilized low-activity waste from tank waste processing or
systems for treatment of contaminated groundwater. It is DOE's intent to consolidate these services
within the central portion of the plateau compliant with the Hanford Comprehensive Land- Use Plan EIS
(DOE 1999). As a pre-scoping document to the Hanford Comprehensive Land-Use Plan, in 1992, the
Hanford Future Site Uses Working Group (Hanford Future Site Uses Working Group 1992)
recommended:

"Use the Central Plateau Wisely for Waste Management. Wastes would be moving in
the Central Plateau from across the site. Waste storage, treatment and disposal activities
in the Central Plateau should be concentrated within this area as well, whenever
feasible, to minimize the amount of land devoted to , or contaminated by, waste
management activities."

One of the waste management operations provided within the Central Plateau is the management of used0
fuel and nuclear materials that will be removed to off-site locations. Some of these materials are yet to be
generated, e.g., immobilized high-level waste from Hanford's tanks. Therefore, safe management of
these materials will be required for decades. Any new waste management or disposal facilities that are

needed to support mission completion (e.g., for completion of the tank waste mission) will be located
within the Inner Area of the Central Plateau.0

DOE has completed shipping special nuclear material (plutonium) from the Plutonium Finishing Plant to
an off-site facility. Transuranic waste is being shipped to the Waste Isolation Pilot Plant in New Mexico.0
This waste results from the retrieval of stored waste and from transuranic-contaminated materials that are0

newly generated as a result of cleanup operations. Funds provided by the American Recovery and
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Reinvestment Act are supporting increases in the effort to retrieve stored suspect transuranic waste.
Activities are also underway to develop and implement new retrieval capabilities for difficult to handle
items such as larger packages, failed containers, and highly radioactive wastes. Engineering work is also
underway to identify processing and disposal capabilities needed to deal with waste streams that currently

S do not have a defined treatment or disposal pathway.

Nearly 2,000 cesium and strontium capsules are currently stored under water inside the Waste
Encapsulation and Storage Facility adjoining the B Plant canyon facility. Current planning indicates that

0 B Plant would be next in line after U Plant for completion of final disposition activities. The cesium and
strontium capsules will need to be removed prior to starting those efforts. One option would be to pack
the capsules in canisters and store them onsite and above ground on an interim basis pending final

* disposition.

0 The following operations are part of Hanford's waste management efforts (see Figure 4- 1)

00 Package, certify, and ship transuranic waste to the Waste Isolation Pilot Plant in New Mexico.

0 Operate solid low-level waste and mixed low-level waste disposal facilities including solid waste
* burial grounds, the Integrated Disposal Facility, and the ERDF.

0 Operate liquid waste treatment and disposal facilities including the Effluent Treatment Facility
* and Liquid Effluent Retention Facility.

0* Operate the Canister Storage Building to provide safe storage for spent fuel and immobilized
* high-level waste pending ultimate disposition.

* Operate other waste management facilities including the Waste Receiving and Processing
* Facility, Central Waste Complex, 222-S Laboratory, and the Waste Sampling and
* Characterization Facility.

0 As these facilities complete their missions, they will undergo final remediation through RCRA treatment,
storage, and disposal unit closure or deactivation/decommissioning per DOE or CERCLA requirements.

0 Waste disposal decisions, both for low-level and mixed low-level waste, will be supported by
performance assessments that meet DOE requirements (DOE Order 43 5. 1), and in some cases, RCRA
permit requirements (e.g., for an Integrated Disposal Facility).'" The disposal and closure conditions are
intended to ensure that these sources do not pose a future threat to the groundwater. In addition to
performance assessments for individual disposal facilities, DOE is required to maintain a composite

* analysis' 9 (per DOE Order 435. 1) that is intended to ensure that the cumulative impact from Hanford Site
0 disposal and closure actions comply with DOE performance criteria for radiological exposure. This
0 analysis will draw upon the results of other remediation, closure and disposal decisions.

8DOE is currently preparing the Tank Closure & Waste Management Environmental Impact Statement (DOE
2009e). Among other things, this EIS evaluates on-site disposal alternatives for Hanford's low-level waste and0 mixed low-level waste and low-level waste and mixed low-level waste from other DOE sites.

19Afe completion of the Tank Closure and Waste Management Environmental Impact Statement, DOE plans to
update the Composite Analysis by building upon the EIS's Cumulative impact analysis.
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4.8 Central Plateau at Cleanup Completion

A significant amount of hazardous and radioactive material will remain on the Central Plateau after
cleanup actions have been implemented. For example, current decisions that leave contamination on the
Central Plateau include the ERDF record of decision (EPA 1 995a) and the U Canyon record of decision
(EPA 2005). Although many Central Plateau cleanup decisions remain to be made, DOE anticipates that
additional decisions will also leave contamination in the Central Plateau, consistent with the Inner Area
concept. Accordingly, institutional controls will be required after completion of cleanup for as long as
potential hazards exist.

Cleanup of Hanford's Central Plateau will take decades to complete. The Central Plateau cleanup
schedule is driven by the construction of the WVTP and the subsequent retrieval and treatment of tank
waste. Current schedules show completion of cleanup for the Central Plateau by 2050 time frame. The
CERCLA five-year review process will provide a continuing mechanism to ensure that remedial actions,
including institutional controls, have been successfully implemented and are protective. In addition,
RCRA post-closure care requirements will need to be met.

DOE anticipates seeking site completion status for the Central Plateau in accordance with CERCLA
closeout procedures for NPL Sites (EPA 2000) when Central Plateau groundwater meets drinking water
standards for key contaminants, all cleanup remedies are implemented, and institutional controls are in
place. A final close-out report will be developed that describes how Central Plateau cleanup was
accomplished and will provide overall technical justification for site completion.

You may find more detailed information about Central Plateau cleanup and remediation

in the following resources:

* Records of decision and 5-year CERCLA reviews can be accessed at the EPA

Region 10 site: http://yosemite.epa.gov/R10/CLEANUP.NSF/sites/Hanford

* Central Plateau Cleanup Completion Strategy, DOE/RL-2009-81, Rev. 0, (DOE

2009c).0

" DOE Hanford Site web site at http://w-ww~hanford~gov0
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* 5.0 Tank Waste Cleanup Completion Strategy

In 1998, Congress directed the Secretary of Energy to establish the Office of River Protection (ORP) at
the Hanford Site in Washington state to safely retrieve and treat Hanford's tank waste and close the tank

* farms to protect the Columbia River. At the Hanford Site, DOE-ORP is responsible for managing all
aspects of tank waste storage, waste retrieval, treatment, construction of facilities, interim storage of

* immobilized waste, and waste disposal.

The tank farms (see Figure 4-1) include 177 underground Summary of Tank Waste Cleanup
soaetanks (149 single-shell tanks and 28 double-shell Progress (through FY 2009)

sorge Tank safety issues resolved - 60 tanks0tanks) containing approximately 53 million gallons of removed from Congressional safety
chemically hazardous radioactive waste from past nuclear Watch List (1994 -200 1).
processing operations. Sixty-seven of Hanford's tanks * Interim stabilization of 149 single-shell
have or are suspected to have collectively leaked up to I tanks completed in 2004 - safely removed

more than 3 million gallons of remaining
million gallons of waste into the ground. The tanks were pumpable liquid.

0built between 1943 and 1986. The first tanks were built a As of September 2009, retrieval of seven
with a single carbon steel wall and floor that was covered single-shell tanks has been carried out,

ba dome and outer shell made of concrete. Beginning and four additional single-shell tanks have

in 1968, tanks were built with two carbon steel linersbenrtivdothlmtsftcnlgy
oInterim measures put in place to mitigate

along the walls and floor and a single steel dome liner, the effects of past tank leaks including
thus 'double-shell' tanks. construction of an interim barrier at T

Tank Farm, the largest past tank leak.

DOE-ORP is responsible for retrieving and treating 9 Construction of Waste Treatment Plant
Hanor's an wateandfo clsig tnkfarms to protect complex underway. The overall project is

the groundwater on the Central Plateau and therebyabu53cope.

protect the Columbia River. This includes the following
activities:

0 Complete construction of the Waste Treatment and Immobilization Plant (WTP).

* Provide sufficient treatment capacity to enable tank waste mission completion (DOE 2008g).

0 Begin treatment and immobilization of tank waste to enable tank retrieval to proceed at a rate that
supports treatment capacity.

0 Store tank waste safely until it is retrieved for treatment.

* Store immobilized high-level waste safely pending ultimate disposition.

0 Implement remedies that protect the groundwater and environment from past tank farm releases
in cooperation with surrounding waste sites and groundwater operable units.

0 Complete closure of tank farms in coordination with, and consistent with the Central Plateau
cleanup completion strategy.

The current strategy for tank waste cleanup is anchored by the Tni-Party Agreement and the proposed
Consent Decree (Washington v. DOE, Case No. 08-5085-F VS, 2010) and subsequent Tni-Party

Agreement modifications. The success criteria for meeting these agreements are detailed in DOE-ORP's
* System Plan (DOE 2008g) and in Table 5-1.
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Table 5-1. Tank Waste Cleanup Metrics and Dates

Metric Comnplete By

Complete C Tank Farm retrievals (10 tanks) September 2014

Close C Tank Farm June 2019

Waste Treatment Plant "hot start" December 2019

Waste Treatment Plant "initial operations" December 20220

Complete nine single-shell retrievals beyond C Tank Farm September 2022

Complete all single-shell tank retrievals December 20400

Close all single-shell tank farms Januar 2043

Complete tank waste treatment December 20470

Close all double-shell tank farms September 2052

The cornerstone of the DOE-ORP tank waste cleanup project at Hanford is the WTP (Figure 5-1). Efforts
are underway to design, build, and commission the WTP. The WTP will use a proven technology -

called vitrification - to immobilize chemical and radioactive waste from the tanks in an exceptionally
sturdy form of glass to isolate it from the environment. The WTP project is an unprecedented engineering0
and construction undertaking.

Hig-Leel ast
Vitrification Facility

Low-Activity Waste0

Vitifcaio Fciit
Pretreatment Facility

Analytical Laboratory

Balance of Facilities

Figure 5-1. Aerial Photo of Waste Treatment and Immobilization Plant
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* 5.1 Key Challenges for Tank Waste Cleanup

Hanford's biggest challenge is 53 illion gallons of radioactive waste stored in 177 underground tanks.
S Sixty-seven of these tanks have or are suspected to have leaked up to I million gallons of waste. Releases

from some single-shell tank farms have reached groundwater. DOE expects the impact from these
releases to increase in the future unless prompt actions are taken. Today, actions are being taken to slow
the movement of the contaminants. DOE is also recovering the contaminants once they reach

0 groundwater. More work is needed to permanently remove the threat from tank waste. The most
important step in fixing this problem is to retrieve the waste from single-shell tanks and put it into double-5 shell tanks. Then, the waste must be fed to the Waste Treatment Plant for processing and placed into
solid glass waste forms. Retrieval and treatment of tank waste will remain the most important and
difficult task facing completion of cleanup for several decades to come. Completion of tank waste

S cleanup has faced many challenges in the past and will continue to face challenges in the future. The
5 following paragraphs identify the key challenges for tank waste cleanup:

* 1. Continue to Safely Store Waste in Single-Shell and Double-Shell Tanks

5 . What is the challenge? Extension of the tank mission (DOE 2008g) until increases the
5 importance of maintaining safe storage of waste in single-shell and double-shell tanks. The
5 single-shell tanks have exceeded their intended design lives (-25 years) and 67 single-shell tanks

have or are suspected to have leaked in the past. Four double-shell tanks have exceeded their
original design lives, and the remaining 24 double-shell tanks will do so before tank wasteS treatment is scheduled to be complete.

5 . Where are we today? DOE-ORP actively maintains programs to ensure the integrity of both0 double-shell and single-shell tanks. These efforts include structural analyses to evaluate and
5 confirm tank structural integrity; analyses of tank corrosion and tank liner degradation to assess

future leak potential and to identify methods to prevent leaks (e.g., adjustments to tank chemistry
to control corrosion); and improved methods for leak monitoring and mitigation. Refer to Section

5 5.4 for more details about safe storage.

0 2. Successfully Retrieve Waste and Feed Waste to Treatment

0 * What is the challenge? Based on retrieval system experience, waste in some tanks will beS difficult to retrieve. Use of multiple technologies may be required in a single tank to meet5 retrieval requirements, including retrieval rates needed to maintain feed delivery for treatment
purposes. Single-shell tanks that have previously leaked may present additional challenges.
Also, the potential exists for a single-shell tank to leak during retrieval operations. In this event,

* retrieval may be halted and a different retrieval method deployed.

Where are we today? DOE-ORP is continuing to evaluate and deploy improved retrievalS methods, is developing leak monitoring and response methods, and is evaluating the leak integrity
* status of single-shell tanks. Refer to Section 5.3 for more details about retrieving waste.

5 3. Overall Waste Treatment Capacity

S . What is the challenge? To achieve current commitments, extra capacity will be needed to treat5 low-activity waste in addition to the facilities currently under construction. Options for providing
this increased capacity include addition of a second low-activity waste vitrification plant or use of
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alternate immobilization technology such as bulk vitrification or steam reforming. In addition to

low-activity waste immobilization, supplemental pretreatment capacity may also be required to

mitigate the issue of excessive sodium. The throughput of the overall treatment system is
affected by the amount of waste that can be captured in the vitrified high-level waste form (waste

loading). Waste loading is sensitive to the presence of non-waste elements, such as aluminum.

Aluminum can be reduced in the high-level waste feed by adding sodium hydroxide, but

increases in sodium content increase the amount of low-activity waste to be immobilized, which

can also lengthen the time needed complete the mission. Sodium is also added to double-shell
tanks for corrosion control and is used in a pretreatment step called caustic leaching.

*Where are we today? To tackle this challenge, DOE-OR-P is evaluating options including

enhanced waste loading for low-activity and high-level waste forms, expansion of low-activity
waste immobilization capacity, and methods of blending or pre-conditioning waste fed to the
treatment plant to improve operational efficiency.

4. Maintain and Upgrade Treatment of Secondary Waste to Meet Throughput and Safe Disposal
Requirements

* What is the challenge? The current Effluent Treatment Facility is inadequate to treat the

projected liquid secondary waste stream that will be generated by the WTP. This liquid

secondary waste stream will also contain contaminants (e.g., iodine- 129 and technetium-99) that
pose a long-term threat to groundwater and will need to be contained within a suitably robust
waste form.

* Where are we today? DOE will need to upgrade the Effluent Treatment Facility to handle the0

quantity and compositions of liquid secondary waste generated at the WTP. Secondary waste
forms will need to be investigated and developed to ensure that these materials can be safely
disposed of in the Integrated Disposal Facility.

5. Reach Timely Tank Closure Decisions and Meet Closure Requirements

" What is the challenge? Current commitments call for closure of the first tank farm, C Tank
Farm, in 2019. To accomplish this, (1) C Tank Farm retrievals need to be completed, (2) a record
of decision from the Tank Closure and Waste Management Environmental Impact Statement
(DOE 2009e) must be attained, (3) DOE and regulatory approval of closure plans must be

achieved, and (4) closure actions specified in those closure plans must be completed. Achieving
these first-of-a-kind milestones requires close and continuing cooperation between DOE and
Ecology.

* Where are we today? To facilitate this process, DOE and Ecology are conducting a joint0

process to develop a performance assessment for C Tank Farm. This performnance assessment
will provide a tool for both parties to evaluate the merits of closure actions. In addition, DOE and
Ecology have initiated a closure demonstration project that will evaluate prototype actions related
to tank farm closure. This demonstration is also intended to resolve regulatory challenges to

enable timely tank closure.

5.2 Treatment

The long-standing strategy for the treatment of Hanford tank waste is to immobilize the waste as a glass

product that meets durability standards. The strategy includes pretreatment, i.e., a separation of key
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0 radionuclides from relatively benign elements so that the key radionuclides can be immobilized and
* stored pending ultimate disposition and the remaining waste (low-activity waste) can be immurobilized and
* would stay on-site in a disposal facility. DOE-ORP is constructing the WTP, which will safely treat all of

the high-level waste fraction contained in the tank farms, 2 "~ and will immobilize approximately one-half of
* the low-activity waste in the WTP Low-Activity Waste Vitrification Facility. An additional facility will
0 be developed to immobilize the remaining low-activity waste. To treat the remaining output and to

optimize completion of cleanup activities, DOE is evaluating other technologies to immobilize low-
activity waste. DOE is currently preparing the Tank Closure and Waste Management Environmental
Impact Statement to evaluate reasonable alternatives for supplemental treatment of tank waste and for
closure of single-shell tanks.

The WTP is a 65-acre complex with three major nuclear facilities, an analytical laboratory, office space,
support facilities, and utilities. Started in 2001, the WTP is expected to be completed in 2019. The five

0 major components of the WTP are:

0 Pretreatment Facility - Separate the waste.

0 High-Level Waste Facility - Vitrifyi high-level waste; the facility has the capacity to process all0 the output from the Pretreatment Facility.

* Low-Activity Waste Facility - Vitrify the low-activity waste; the facility has the capacity to
* accept approximately 50 percent of the output from the Pretreatment Facility.

0 Analytical Laboratory - To test the quality of the glass.

0 Balance of Facilities - Includes more than 20 support facilities

5.3 Retrieval of Tank Waste

Prior to start of full WTP operations, tank waste retrieval is limited by the amount of available unused
space in double-shell tanks and potential interim pretreatment capacity. DOE intends to focus waste
retrieval activities on the closure of C Tank Farm. The retrieval efforts at C Tank Farm will provide
additional experience to develop and optimize retrieval technologies and will help retain a proficient work
force to support the beginning of retrieval operations when the WTP begins operating. This phase of
retrieval will provide valuable insights into the cost-effectiveness of alternative retrieval methods, new
informnation regarding the composition of remaining tank residuals, and information regarding the
structural integrity of the emptied tanks.

The initial tank retrieval sequence has been agreed upon and calls for completion of retrieval from Waste
* Management Area C by September 30, 2014. Nine additional single-shell tanks will be selected by DOE,

after consultation with the state of Washington, to be retrieved by December 31, 2022. The sequence and
schedule for retrieving the remaining single-shell tanks will be the subject of future negotiations between
DOE and the state of Washington.

The extent of retrieval is such that tank residues are not to exceed 360 cubic feet in 100 series tanks
(75-foot diameter) and 30 cubic feet in 200 series tanks (20-foot diameter). Those residual volumes

20 The term high-level waste refers to the fraction of the tank waste containing most of the radioactivity that will be
immobilized into glass and disposed at an off-site repository; the term low-activity waste refers to the fraction of
the tank waste that will be immobilized into glass and disposed on site.
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represent 1% of the average volume of waste stored in the respective tank series for all 149 single-shell

tanks and correspond to the 99% minimum retrieval goal established for retrieval from all tanks.2' 0
Hanford currently has developed and applied multiple retrieval methods including sluicing using raw0
water or supernatant liquid in the tank, chemical dissolution methods that break down hard to remove
solids, and dry retrieval methods such as vacuum retrieval. To carry out retrieval for those tanks covered
by the proposed consent decree, two retrieval technologies would be employed. However, if the residual
volume is achieved with the first technology, that technology would be used to the limits of its capability,
and a second technology would not be employed. If the residual volume is not achieved, there are
provisions for determining if additional methods should be deployed. Retrieval is considered complete0
after these attempts.

5.4 Safe Storage

DOE recognizes that single-shell tanks will be required to safely store waste beyond their original
intended life. The intent of this portion of the tank waste mission is to safely store tank waste until it is
retrieved. A double-shell tank integrity program has been in place since the mid- I 990s. Recently, DOE-
ORP initiated a similar integrity program for single-shell tanks to review the structural and leak integrity

of single-shell tanks and to develop a way to minimize further degradation of the single-shell tanks.
Development of the integrity program for the single-shell tanks has been enhanced by the use of a panel
of experts from academia and industry that DOE-ORP uses to provide recommendations and oversee the
program.

DOE-ORP actively maintains the integrity of both double-shell and single-shell tanks. These efforts
include structural analyses to evaluate and confirm tank structural integrity; analyses of tank corrosion
and tank liner degradation to assess future leak potential and to identify methods to prevent leaks (e.g.,
adjustments to tank chemistry to control corrosion); and improved methods for leak monitoring and

mitigation. An in-depth structural analysis has been performed for the double-shell tanks and a similar
effort is currently underway for the single-shell tanks. Tank Waste Closure and Waste0
The double-shell tank integrity program uses Management Environmental
ultrasonic-testing devices to measure the thickness of Impact Statement
the tank liner and look for cracks to ensure that the DOE is preparing a new environmental impact
tank liners are not being compromised due to statement (EIS) that, among other things, is
corrosion. Probes are used within select double-shell evaluating optionls for closing Hanford's single-

tank tomonior orrsionor he otenialforshell tanks and for treating the waste retrieved
tak ontrcorrosinInpc ion or the otesetak for g from those tanks (DOE 2009e). A broad range

corrsio. Ispecionof he dubl-shll tnksusig a of tank closure options are defined and
camera inserted into the tanks is also performed. evaluated. These options range from "no action"
DOE-ORP is in the process of starting a similar visual to "clean closure" which could require much
inspection o esigeseltnsSigesllaks more extensive waste retrieval than is currently

ar o t hel singe -se l t ns. Singlehe l tankset planned and complete removal of tanks, nearby
are ontnualy urvyedto nsue tat he onceteequipment, and underlying contaminated soil. A

domes retain their strength. A deflection in the dome record of decision resulting from this EIS will
would indicate structural distress. This work is allow DOE to move forward with tank closure.

important to ensure safe and environmentally sound
completion of the Hanford cleanup mission.

21' Extent of retrieval is subject to the provisions in Appendix H of the Tni-Party Agreement.
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* 5.5 Tank Farm Closure

The overall objective of closing the tank farms is to protect human health and the environment and protect
the groundwater on the Central Plateau. Closure of tanks and tank farms is being evaluated in the

0 forthcoming Tank Closure and Waste Management Environmental Impact Statement (DOE 2009e). The
* single-shell tank closure process is described in Tni-Party Agreement (Ecology et al. 1989), Appendix 1,
* Section 3. 1. As described in Appendix 1, waste management areas will be closed in coordination with

other closure and cleanup activities on the Central Plateau. Also, closure of the single-shell tank system
will be done in a manner that integrates the requirements of RCRA treatment, storage, and disposal

0 facility closure; RCRA corrective action; the AEA; and the Central Plateau CERCLA remedial actions.

Closure of the tank farms will incorporate the following actions:

* Closure of tank farms will require that remedies are in place for all contaminated media,
including vadose zone and groundwater that has been impacted by past tank farm releases. AEA,
RCRA and CERCLA requirements need to be met. Groundwater remedy decisions will be

* reached through the CERCLA process. DOE intends to also use the CERCLA process to reach
remediation decisions for vadose zone regions on the Central Plateau, including the regions

* beneath tank farms.

.Transfer lines run across tank farm boundaries and connect tank farmns with separations facilities,
former liquid discharge sites, and other tank farms. Investigation and remediation of these
transfer lines will be integrated so that common approaches and solutions are developed and

0 implemented.

. If landfill closure is supported by the Tank Closure and Waste Management EIS record of
S decision, the final closure configuration for tank farmns may involve a surface barrier. The

optimal size of the surface barrier may extend beyond the physical boundaries of the tank farm,
and non-tank farm waste sites could fall within the footprint of the barrier. Selecting the remedy
for those waste sites will be coordinated with final closure of the tank farm through the

S geographic approach to cleanup.

DOE is using the 16 tanks in C Tank Farm to develop closure plans for single-shell tanks. Completion of
tank waste retrieval for this farm is projected for 2014. In parallel, DOE will conduct a prototype closure

0 demonstration for this tank farm zone that will identify and resolve decision pathways and interface
requirements for all elements within the zone. This demonstration is also intended to resolve regulatory
challenges to enable timely tank closure. The lessons learned from this prototype effort will be applied to
the remaining tank farms following completion of closure for Waste Management Area C.

To support closure decisions, the DOE-ORP is developing a performance assessment for Waste
Management Area C. This effort is supported by a series of cooperative technical exchanges among DOE
and its contractors, the Nuclear Regulatory Commission, Washington State Department of Ecology, EPA,
Tribal Nations, the State of Oregon, and Hanford stakeholder representatives. The intent of the

0 performance assessment is to provide a comprehensive understanding of the long-term performnance of the
closure system to ensure that closure actions are protective of the human health and the environmient.
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5.6 Coordination with Central Plateau

Coordination is necessary to successfully complete the cleanup mission at the tank farms and the Central
Plateau. The Tni-Parties have recently signed an Agreement in Principle to improve the coordination
between cleanup of tank farm and non-tank farm soil, including deep vadose zone contamination. (DOE0
2010a, March 30, 2010, Agreement in Principle: Negotiation of Hanford Federal Facility Agreement and
Consent Order Revisions to Address Soil Contamination from Single Shell Tanks and Coordination of
Investigation and Remediation of this Contamination with Other Deep Vadose Zone Investigation and
Remedial Actions) The primary areas where coordination will be required between the Tank Waste
Cleanup component and the Central Plateau Cleanup component are listed below:

* Storage of immobilized high-level waste canisters in the Canister Storage Building.

* Disposal of immobilized low-activity waste in the Integrated Disposal Facility.

" Treatment and disposal of secondary waste from WTP and supplemental treatment operations.

" Remediation of past releases from tank farms in coordination with adjacent waste sites.

* Treatability testing of deep vadose zone remediation. for past tank farm and non-tank farm0
releases to ensure long-term protection of groundwater.

" Maintenance of site access controls to provide a public safety buffer during WTP and other waste
management operations.

* Investigation and remediation of transfer lines that cross waste management area boundaries.

" Coordination of the final closure configuration for tank farms with remediation of adjacent waste
sites.

* Conduct of pre- and post-closure groundwater monitoring for tank farms and adjacent facilities.

You may find more detailed information about Tank Waste cleanup and remediation in

the following resources:

* River Protection Project System Plan, ORP-11242, Revision 4.

http.://www.hanford.gov/orp/uploadfiles/ORP-1 1242%20-

%20%5BQ909150188%5D%5B31%SD~pdf (DOE 2008g)

* Draft Tank Closure and Waste Management Environmental Impact Statement for

the Hanford Site, Richland, Washington, DOE/EIS-0391, (DOE 2009e) October0

2009.0

" DOE Office of River Protection web site at h~:/w~afr~olr

" Hanford Vitrification Plant web site at htt: /wwhanfrdiplantcom

56 Hanford Site Cleanup Completion Framework



DOE/R-L-2009-1O, Rev. 0

* 6.0 Long-Term Stewardship

*Because the completion of cleanup will not result in the totalLogTrStwdsi
elimination of all contamination (radiological and/or hazardous), long- LogTrStwdsp
term stewardship activities will be required for portions of the Hanford ". ..refers to all activities
Site to ensure protection of human health and the environment. At the necessary to ensure protection
conclusion of the cleanup activities, residual contamination will of human health and the
remain, both in surface disposal facilities and in subsurface media. environment following

completion of remediation,
This section describes the key elements of post-cleanup activities disposal, or stabilization of a
including the Hanford Long-Term Stewardship Program, maintenance site or a portion of a site.

0of institutional controls, and conduct of CERCLA five-year reviews. Long-term stewardship
includes all engineered and

6.*hlegsfrLogTr twrsi institutional controls designed
6.1 hallnge forLon-Ter Stwardhipto contain or to pre vent

exposures to residual
Institutional controls and long-term stewardship continue to be a topic contamination and waste,
of high interest to the Hanford communities, stakeholders and Native such as surveillance activities,

*American tribes. The Hanford Advisory Board has issued at least six record-keeping activities,
letters of advice to the Tni-Parties 22 related to these topics. The inspections, groundwater

SBoard's advice has been based on consistent principles of "permanent monitoring, ongoing pump and
retrieval, treatment and disposal of all production mission hazards, and treat activities, cap repair,
to protect and preserve human, biological, natural, and cultural maintenance of entombed

resources in a manner that does not impose a burden on future bidnso aiiis
geneatios."maintenance of other barriers
geneatios."and containment structures,

5DOE-RL has recently developed its Hanford Long-Term Stewardship asigs" nrladpotn

Program. A draft document was issued for public feedback in -ins A"eott ogeso

February 20 10 - Hanford Long-Term Stewardship Program Plan - Long-Term Stewardship
*Preliminary Draft (DOE 2010b). The final document is anticipated to (DOE 2001 a)
* be published in summer 2010. This document describes the DOE-RL
* Long-Term Stewardship Program for managing post-cleanup obligations at the Hanford Site in a safe and

cost-effective manner. Development of this document included feedback from the Tribal Nations, the
0 Hanford Advisory Board, as well as other stakeholders. Implementation of institutional controls and
* long-termn stewardship functions will be required as soon as areas of the Hanford Site have completed

cleanup actions. These functions will transition from the cleanup program to the Hanford Long-Term
* Stewardship Program as cleanup is completed per CERCLA and RCRA records of decision for specific

geographic areas. Also, these functions will need to be maintained for as long as areas of the site remain
0 hazardous to human health and the environment - which could be required for many generations and for a

period longer than nearly any other human institution has survived intact. These functions must address
* significant challenges to demonstrate long-term fiscal viability and minimization of the liability to future

generations. An additional challenge is to provide coordination and transition among completion of
cleanup, completion of natural-resource damage restoration actions, and initiation of long-term

5 stewardship functions.

22 See Hanford Advisory Board Advice #63, #132, #141, #180, #190, and #230, for example. Hanford Advisory
Board advice documents can be found at http://www.hanford.gov/?page=453
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6.2 Hanford Long-Term Stewardship Program

DOE is committed to maintaining the protection of human health and the environment and to managing
its post-cleanup obligations in a safe and cost-effective manner (DOE 201l0b). Remediated geographic
areas of land will transition into the long-term stewardship program when their required cleanup activities
are completed in accordance with the post-cleanup requirements specified in the associated decision
documents. DOE-RL will manage the long-term stewardship program until all DOE Office of
Environmental Management missions at the Hanford Site are complete. When cleanup at the site is
complete, it is anticipated that the DOE Office of Legacy Management will assume responsibility for the
Hanford Site. In the interim, DOE-RL will manage a long-term stewardship program in a manner
consistent with Legacy Management's goals, policies, and procedures.

The first element of long-term stewardship is to ensure the post cleanup requirements of CERCLA and0
RCRA cleanup decisions are implemented. The second element of long-term stewardship includes
consideration of the Hanford Site's unique biological, natural, and cultural resources, which include the
following items:

* Surface water, groundwater, land, natural gas, minerals, and other natural resources.

* Fish, wildlife, and plant populations and their habitats.

* Prehistoric archaeological sites.

* Native American sacred and ceremonial places.

* Historical and cultural resources.

As DOE completes cleanup of segments of land at the Hanford Site, these areas will transition into long-
term stewardship rather than wait until all cleanup is accomplished. The land will be prepared for future
uses consistent with designations in the Hanford Comprehensive Land-Use Plan (DOE 1999).

Hanford's long-term stewardship program is still in its infancy stage. DOE is building a dynamic program
that will be updated as needed to address emerging issues and lessons learned, implement new

technologies, and incorporate requirements from future Hanford Site regulatory cleanup decision
documents. Ultimately the long-term stewardship program is designed to ensure continued protection of
human health and the environment and to manage and protect important resources. Development of this
program continues to be enhanced by ongoing dialogue with Tribal Nations and stakeholders. It is
important that this dialogue continues as Hanford Site cleanup progresses and areas of the site transition
to long-term stewardship.

6.3 Institutional Controls

Institutional controls generally include non-engineered restrictions on activities and access to land,
groundwater, surface water, waste sites, waste disposal areas, and other areas or media that contain
hazardous substances, to minimize the potential for human exposure to the substances. Common types of
institutional controls include procedural restriction for access, fencing, warning notices, permits,

easements, deed notifications, leases and contracts, and land-use controls.
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Institutional controls will be required for some areas of the Hanford Site including:

0 River Corridor - Potential institutional controls may be needed to restrict activities that disturb
soils that are deeper than 15 feet below the surface, ensure interim safe storage of reactors until
they are removed, and restrict groundwater use until contaminant levels drop below drinking

* water standards.

0 Central Plateau - Institutional controls will be needed for waste disposal sites, canyon facilities,
and other areas where access restrictions will be required and groundwater use will remain
restricted until contaminant levels drop below drinking water standards.

Institutional controls are considered to be integral components of remedial alternatives that rely on land-
use controls to ensure protectiveness of remedies. Institutional controls are evaluated along with remedial
alternatives and are selected in records of decision along with the remedial action.

The Hanford Site maintains a site-wide institutional control plan (DOE 2009b) that describes the
institutional controls for the current CERCLA remediation actions. This plan describes how DOE will
implement and maintain the operable unit-specific institutional controls specified in CERCLA decision
documents. The plan is updated as new CERCLA decisions are reached that contain requirements for
institutional controls for the affected waste sites. Continuing maintenance of necessary institutional
controls is an important element of the long-term stewardship function at the Hanford Site.

* 6.4 CERCLA Five-Year Reviews

CERCLA five-year reviews are conducted for sites cleaned up under CERCLA when hazardous
substances, pollutants, or contaminants remain above levels that allow for unlimited use and unrestricted
exposure. Five-year reviews seek to answer the following questions (EPA 1 995c):

0 Is the remedy functioning as intended by the decision documents?

0 Are the exposure assumptions, toxicity data, cleanup levels, and remedial action objectives used
at the time of the remedy still valid?

0 Has any other information come to light that could call into question the protectiveness of the
* remnedy?

0 The CERCLA review does not reconsider remedial cleanup decisions; it is an evaluation of the
implementation and performance of the current cleanup strategy to determine if the remedy is or will be
protective. The review determines if the measures taken are still successful in protecting workers, the
public, and the environment. Long-term stewardship activities, primarily institutional controls, are one
component to be considered in the five-year review. The five-year review also evaluates current and0 future protectiveness relative to remedial actions that are ongoing.

The review may conclude that the remedy is protective and that no further action is necessary;
alternatively, it may conclude that further evaluation is needed, may recommend certain actions to
improve the efficiency of a remedy, or may recommend changes in the remedy. This review process can
also provide a forum for introducing new information and/or how changes in assumptions will be
managed in the future. If cleanup decisions are required to be revisited, the applicable regulatory process
is to be followed.
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The first five-year reviewv was completed inl 2001 by the EPA (EPA 2001 ). The second was completed by

DOE in 2006 (DOE 2006b). The long-term stewardship program will work with the DOE-RL

Environmental Mlanagement Division to conduct the next five-year reviewv (scheduled for completion inl

2011 ), which wvill Include review, of the lon-term-r stewardship components of the remedies, Such as

existino institutional controls in place to prevent exposure to the public and the enivironiment. DOE RL

will conduct the CERCLA five-year reviews and submit the reports to the EPA foar its review of the

protectiveness determination made by DO E-RL.
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* Appendix A

* Hanford's 2015 Vision
* (From www.hanford.gov/page.cfm/201 5VISION)

* Hanford officials have developed a road map for finishing the cleanup activities on the 21 8-square-mile
* River Corridor portion of the Site by the year 2015. Called the 2015 Vision', the cleanup projects extend

along the shore of the Columbia River from north of Richland to the far boundary of the Site near
Highway 240 and the Vernita Bridge. The work includes cleanup of the 300 Area (the manufacturing and
laboratory parts of the Site) and the 100 Area (the reactors along the river).

The 2015 Vision reflects the desire shared between officials with the Department of Energy, the
Environmental Protection Agency, and the Washington Department of Ecology to protect the Columbia0 River from Hanford contamination. As part of the plan, more than 235 facilities will be decommissioned,
deactivated, decontaminated, and demolished. 300 waste sites will be remediated. More than 4.6 million

* tons of waste and debris will be sent to Hanford's landfill, the Environmental Restoration Disposal
Facility.

* Cleaning up these high priority facilities and burial grounds associated with the 2015 Vision will also
mean that some adjacent, lower priority projects can be done at the same time. In doing so, Hanford's
cleanup dollars can go further, resulting in cleanup work being done more effectively and efficiently.

As projects are completed along the River Corridor, there won't be as much of a need for utilities, roads
to be maintained, or surveillance to be conducted in those areas. Put another way, it will free up money
that can be used toward cleaning up other places at Hanford that are not associated with the River

* Corridor project.

When the River Corridor projects are cleaned up, workers can shift their attention to the Central Plateau
* region of Hanford. This part of the Site, consisting of the 200 East, 200 West, and 200 North Areas, is

home to a majority of Hanford's solid waste burial grounds and underground liquid waste storage tanks.
* It makes up about 75 square miles of the Site, which will be the last area of Hanford that will be cleaned
* up.

Figure A-I shows the anticipated cleanup activities that are elements of Hanjord's 2015 Vision.
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Appendix B

Hanford Site Energy Park Initiative

* In fiscal year 2009, the U.S. Department of Energy (DOE) began looking at establishing "Energy Parks"
throughout the DOE complex using land made available by environmental cleanup efforts. Energy parks
would support national priorities for developing safe, secure, and clean energy sources. The DOE
complex holds large tracts of land that are being cleaned up. This land contains significant infrastructure

* assets that could support development of large-scale facilities for development and demonstration of clean
energy sources and for deployment of energy production facilities. This initiative has received a boost
from the economic stimulus funding that is accelerating the reduction of the footprint of active cleanup
and the completion of small sites around the complex. In addition, this initiative has received a very
strong push from the communities surrounding DOE cleanup sites that are requesting that land be set
aside for potential reuse and energy facility development. Energy Parks are of national importance
because of the growing recognition that success in energy independence, national security, economic
growth, and environmental sustainability are intrinsically linked to one another. Energy Parks could be
an effective tool for mobilizing DOE assets and capabilities to address key challenges facing the nation:

. Providing safe, secure and clean energy
0Enhancing environmental sustainability, such as meeting the federal government's commitment

* to reduce green house gas emissions by 28 percent by 2020 (fulfilling a commitment from
* Executive Order 13514)

* Providing long-term economic development opportunities and green jobs
** Enhancing global competitiveness.

B.1 Benefits of Hanford

Given its vast size, presence of energy-related infrastructure and highly skilled work force, the Hanford
site warrants consideration as a location for an energy park. DOE has demonstrated that alternate mission
activities can be done on the Hanford site. Energy Northwest has an operating commercial nuclear

reactor on site and shares key infrastructure with DOE. The National Science Foundation operates the
Laser Interferometer Gravitational-Wave Observatory.

Commercial nuclear, coal, natural gas, and bioenergy projects are well-suited to the site, and there is
potential opportunity for wind, solar, and other renewable projects as well. Hanford's Comprehensive

0 Land- Use Plan Environmental Impact Statement (DOE 1999) already designates areas of the site that are
suitable for "Research and Development" shown in blue on Figure 13-1 and "Industrial" shown in white.
Other benefits of using portions of the Hanford Site for an energy park include:

.Land and Infrastructure: DOE has custody and accountability of the Hanford Site for the
federal government. The site includes important physical amenities such as close proximity to
electrical transmission lines, water resources, telecommunications, railroad access, and barge

0 access. Access to cooling water from the Columbia River could be a significant advantage for
some types of energy plants.

0Hanford Site Cleanup Completion Framework B-I
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* Workforce: The Tri-Cities area has a highly trained workforce including highly skilled
craftsmen and among the highest ratio of scientists/engineers per capita in the country. This area
is home to the Pacific Northwest National Laboratory, a national leader in Smart Grid technology
and to Washington State University's Bioproducts Science and Engineering Laboratory.

" Site Characterization: Hanford is one of the most thoroughly characterized sites in terms of
environmental, wind, solar, and biological conditions. DOE spent $200 million characterizing
Hanford's basalt geology in the 1 980s to support the geologic repository program. This means
Hanford's geology is some of the best characterized in the country.
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* B.2 Community Interest and Discussions

As DOE makes continuing progress in cleanup up the Hanford site, it recognizes the need to work with
the local communities, private industry, and other stakeholders to transition the site to future beneficial

* uses. The Tni-City Development Council (TRIDEC) organized the Mid-Columbia Energy Initiative, a
0 group made up of local leaders. The Mid-Columbia Energy Initiative has received unsolicited proposals
* to provide alternative energy sources for the Waste Treatment and Immobilization Plant. One approach
* would replace up to 45,000 gallons of diesel fuel per day. The Mid-Columbia Energy Initiative has been

endorsed by Washington State Governor Christine Gregoire:

Without question, this initiative will reduce operating costs for DOE, decrease our
nation 's dependence on foreign oil, and bring renewable energy demonstration and
development to the Pacific Northwest and our nation. Therefore, I am pleased to offer
mn endorsement of the MCEI, relative to the Waste Treatment Plant and energy park at
Hanford, and respectfidilvi request i our support for this effort.'1

DOE Richland Operations Office (RI) is working to establish geographic boundaries within the red circle
* area as shown on Figure B-l that will define the Energy Park. Activities will include identifying and

minimizing land-use constraints (e.g., withdrawn lands, availability of infrastructure and existing land
uses) and maximizing the size of the park. The management of an Energy Park will be consistent with the
Hanford's Com~prehensive Land- Use Plan Environmental Impact Statement record of decision (64 FR

* 61615) and amended record of decision (73 FR 55824). The record of decision adopted the
0 comprehensive land-use plan map, land-use policies and implementing controls and procedures that

govern the review and approval of future land use proposals. Appropriate National Environmental Policy
Act reviews will be required for future energy park development proposals. DOE supports the
establishment of an Energy Park at the Hanford Site and is currently seeking to determine the best path
forward by opening a dialog with parties that may be interested in leasing land for compatible uses. In
February 2010, DOE received a formal request from Energy Northwest to lease land for a proposed Mid-

* Columbia Energy Initiative. This request is supported by the Mid-Columbia Energy Initiative and
community leaders who want DOE to establish an energy park on 20 square miles of the Hanford Site.

0 They have suggested leasing land for clean energy production. DOE-RL is reviewing this request and
0 looks forward to an active dialogue with Tribal Nations and other stakeholders on the Energy Park
* Initiative concept and implementation.

B.3 References

73 FR 55824. 2008. "Amended Record of Decision for the Hanford Comprehensive Land-Use Plano Environmental Impact Statement." Federal Register, Vol. 73, pp. 55824-55826 (September 26, 2008).

* 74 FR 52117. Executive Order 13514, "Federal Leadership in Environmental, Energy, and Economic
Performance." Federal Register, Vol 74, No. 194, (October 5, 2009).

0 Letter from Governor Christine Gregoire to Dr. Steven ChL1, Secretary of Energy, U.S. Department of Energy,
Washington, D.C., December 21, 2009.
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DOE. 1999. Final Hanford Comprehensive Land-Use Plan Environmental Impact Statement. DOE/EIS-
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* How to get Information about Hanford Cleanup
S To receive information about Hanford cleanup call the Hanford Cleanup Hotline at 1-800-321-2008. To find information about

upcoming public involvement activities, such as public meetings or documents for public review and comment, visit the Hanford
Events Calendar at http://w-ww.hanford.eov/
To find out more about Hanford cleanup and environmental compliance, information is maintained at these locations:

5 Tri-Party Agreement Administrative Record
2440 Steven Center, Room I110 1 The Tni-Party Agreement Administrative Record site is the
P0 Box 950, Mail Stop H6-08 body of documents and information that are considered or
Richland, WA 99352 relied upon to arrive at a final decision for remedial action
Phone: (509) 376-2530; Fax: (509) 376-4989 or hazardous waste management.
Hours: 9:00- 11: 30 am and 1:00 -3:30 pm
Office closed every other Friday
http://'vww2.hanford.veov/agpir/

DOE Public Reading Room
Washington State University Tni-Cities Campus The DOE Public Reading Room collection includes
Consolidated Information Center, Room 10 1 L technical reports, administrative materials, factsheets, and
2770 University Drive handouts. The catalog is searchable via the Internet.
Richland, WA 99352

Phone: (509) 372-7443; Fax: (509) 372-7444
http://readine,-room.12nl.eov/

0 The following Internet sites also are available for information:

* Hanford Declassified Document Retrieval System provides a catalog of declassified documents regarding Hanford.
http://ww,"w2.hatiford.ezov/DDRS/

* Electronic Freedom of Information Act (FOIA) Reading Room has information to meet the requirements of FOIA that
0 certain kinds of documents to be made available to the public for inspection and copying.

littp:u/www.han ford. eov "?VaiLe=69
* Hanford Advisory Board site makes available information about their activities to provide informed recommendations

and advice to the U.S. Department of Energy (DOE), the US Environmental Protection Agency (EPA), and the
Washington Department of Ecology (Ecology) on selected major policy issues related to the cleanup of the Hanford
site. http://w-wkw.liatford.gov/page.cfm/hab

* CERCLA 5-year review site provides the actual text of the 2001 and 2006 review.
http://wv.lanford.eov/pae.cfm/CERCLA

0 * Hanford Site Environmental Report provides information about environmental monitoring on the Hanford Site.
http://hanford-site.pnl.gov/envreportf

The Tni-Party Agencies also have contacts that are listed below:

Paula Call Erik Olds
US Department of Energy, Richland Operations Office US Department of Energy, Office of River Protection
P0 Box 550 MSIN A7-75 P0 Box 450, MS[N H6-60
Richland, WA 99352 Richland, WA 99352
Phone: 509-376-2048; Fax: 509-376-1563 Phone: 509-372-8656; Fax: 509-376-8142

E-mail: paula.call @rl.doe.gov TheodoreEErik-Olds(&orp.doe.gov

US Environmental Protection Agency Washington Department of Ecology
309 Bradley Suite 115 3 100 Port of Benton Blvd
NIMS BI1-46 Richland, WA 99354
Richland, WA 99352 Phone: 509-372-7950; Fax: 509-372-7950

S Phone: 509-376-6865; Fax: 509-376-2396
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